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Purpose of review

The present review summarizes the updated literature on adolescent suicide.
Recent findings

Reductions in youth suicide rates are probably related to use of selective serotonin
reuptake inhibitors since the mid 1990s as well as restrictions in means and enhanced
pesticide control. The serotonin theory of suicide has received more empirical support.
Familial transmission of suicidal behavior may be mediated by transmission of impulsive
aggression from parent to child and early detection of precursors of suicidal behavior
can help identify families at high risk of having a suicidal child. A newly investigated
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social risk factor of bullying adolescents and the novel psychological construct of
autobiographical memory all help to advance our understanding and treatment of
suicidal youths. Much effort is needed in establishing more solid empirical evidence for
suicide prevention programs and treatment, while assessment tools are still in
desperate need of further development.

Summary

Suicidal behavior remains an important clinical problem and a major cause of death in
youth. There are key issues that need to be solved for better prediction of suicidality,
prevention and treatment of youth suicide.
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Introduction

Adolescent suicide is a complex topic, which can be
approached from many different angles. In the present
article, we have attempted to summarize the following
areas: definitions of the different forms of suicidal beha-
viors and the relationships between them; epidemiology;
biological risk factors; psychological risk factors; social
risk factors; assessment; treatment and prevention.

Definitions of suicidal behaviors

Suicidal behavior is probably a set of noncontinuous
and heterogencous spectra of behaviors. Thus, suicidal
ideation, suicidal threats, gestures, self-cutting, low lethal
suicide attempts, interrupted suicide attempts and near
fatal suicide attempts and actual suicide may or may not
be related to each other, depending on the context in
which they are studied [1]. In a recent article, Apter ez a/.
[2°] showed that in a military context, these behaviors can
have very different meanings.

Often authors do not differentiate between different
forms of behaviors and especially in the UK, the terms
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parasuicide and deliberate self-harm (DSH) have been
used as catchall categories. This semantic confusion is
troublesome as especially in biological research descrip-
tion of the phenotype can be critical. Moreover, preven-
tive methods may be different for the different subtypes
of suicidal behaviors in adolescents.

Epidemiology of suicide in youth: recent
changes

The epidemiology of adolescent suicide has shown strik-
ing changes over the last 100 years. Since the beginning
of the 20th century, there has been a steady rise in the
incidence of suicide in young men punctuated by
decreases during the 1st and 2nd World Wars. This rise
became much more marked in the 1960s and peaked in
the middle of the 1990s. Since the 1990s rates of suicide
in young men have declined steadily and by 2005 in
Britain and 2003 in the USA they were at their lowest
level ever for almost 30 years. According to Biddle ez a/.
[3°°], this decline was partly because of reduction in
poisoning from car exhaust gas due to increased number
of cars with catalytic converters. Nonetheless, there has
been a decline in suicide from all methods, including
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hanging, suggesting a more pervasive effect. In England
and Wales, there has also been reduction in some of the
risk factors for suicide, including reduction in unemploy-
ment and divorce [3°°]. Another controversial expla-
nation put forward to explain this reduction in suicide
rates was the increased use of antidepressants, especially
selective serotonin reuptake inhibitors (SSRIs) in the
adolescent population. In theiranalysis, Biddle eza/. [3°°]
refute this claim; however, US authors have strongly
supported the important role of SSRI use introduced
in the 1980s in explaining the reduction in the rate of
adolescent suicide [4°°]. They point out that similar
trends of suicide reduction have been shown in the
United States and the Netherlands [4°°]. Between
2003 and 2005, the youth suicide in the Netherlands
increased by 49% and in the United States by 14% [4°°],
following the issuing of public health warnings about the
possible association between antidepressant use and
suicide ideation by both US and European regulators.
Following these proclamations, the rate of prescribing
SSRI for adolescents was reduced by approximately
22% in the United States and the Netherlands. Thus,
Gibbons e al. [4°°] together with others [5,6] have
strongly advocated the theory that it was the reduction
in use of SSRIs that led to the increase in youth suicide.
In contradistinction, Wheeler ¢ /. [7°] analyzed the
population impact on the incidence of suicide and non-
fatal self-harm of regulatory action in 2003 to restrict the
use of SSRIs in individuals under the age of 18 and came
to the opposite conclusion that in England reductions
in antidepressant use have not led to an increase in
suicidal behavior.

The controversy continues, though the authors of this
article tend to accept the conclusion that restricted use of
SSRIs and the black box label warnings in the United
States and Europe are problematic.

One other major epidemiological finding in recent years
has been the differences in youth suicide in Asian versus
Western countries. It appears that in China, southern
India and Singapore, the sex differences for suicide are
reversed and that young women are more at risk for
suicide than men [8]. In these young women, the suicide
appears to be related to impulsive attempts using
pesticides as the mode of attempt [9,10°,11°]. The high
fatality may be related to the lack of emergency medical
facilities [9]. Mental illness seems to be less of a factor in
these suicides than has been reported in the West
[10%,11°]. Undoubtedly, the restriction in the use of
pesticides is a very important preventive measure in
these areas [12°°]. However, these findings may have
important theoretical implications. Many clinicians look
upon overdoses by female adolescents as being demon-
strative, manipulative or a cry for help. In fact, this was in
some part the reason for adopting the term parasuicide.

In the Asian context, it seems that these impulsive
attempts continue to occur despite the obvious lethal
outcome. It is interesting to note that female youth
suicide rates have remained fairly constant in the West,
while increasing in the Asian countries where there were
no pesticide restrictions.

Biological risk factors

Family genetic studies have an important role to play in
understanding youth suicide. Suicidal behavior is highly
familial and heritable as well. Twin and adoption studies
have shown that both completed and attempted suicide
form part of a clinical phenotype that is familiarly trans-
mitted. Thus, suicide attempt rates are elevated in the
families of suicide completers and suicide rates are
elevated in family members of attempters [13]. This is
so even after adjusting for the presence of psychiatric
disorders in the proband and family, indicating that youth
suicide 1s inherited distinctively from the psychiatric
illness [13]. It is possible that impulsive aggression is
the basic psychological dimension that is passed on [14°].
The biological mechanism that may be involved is prob-
ably related to serotonin metabolism and low turn over of
5-hydroxyindoleacetic acid (SHIAA) as measured in the
cerebral spinal fluid [15°°].

Social risk factors

Brent and Melhem [14°] have recently reviewed some of
the nongenetic factors contributing to the risk of familial
transmission of suicidal behavior. These include also
social factors such as parental separation, divorce and
family discord as well as child abuse [16°] and imitation

[17].

Other risk factors for depression and suicidal behavior in
adolescents put into focus these last few years include
bullying [18] and peer victimization [19°], which seem to
be a common problem in children and adolescents, with
approximately 10-20% of US high school students
reporting moderate-to-frequent victimization and 13%
reporting bullying others. Findings indicate that both
victims and bullies are at high risk for suicide and that
the most troubled adolescents are those who are both
victims and bullies [18].

The influence of media reporting on suicide in the young
has been widely researched over the last few decades,
while the impact of the Internet is less well understood
[20]. As an increasingly popular source of information,
concerns have been raised about the existence of sites
that promote suicide [20,21] as well as suicide sites
claimed to have facilitated suicide pacts among strangers
[22]. However, empirical research is needed to support
these notions.
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Alcohol and drug use has been reported to be associated
with suicidal behavior in adolescents [23°]. Two recent
studies focused on the problem of binge drinking, a
most common pattern of alcohol consumption among
high school [24] and college youths [23°], found it to
be strongly associated with suicidal ideation and
behavior.

Psychological risk factors

Some newly investigated psychological risk factors
of suicide in adolescents include the assessment of
Williams’ theory on suicidality and autobiographical
memories. Williams [25] suggested that suicidal individ-
uals lack the cognitive ability to retrieve specific auto-
biographical memories and rather produce more general
memories. This means that they will not remember
specific events in their lives such as, ‘I remember when
my dog died and I was very sad’, and instead remember
having a dog. This leaves them a much smaller reper-
toire of experience to draw upon and, thus, fewer and
less effective available solutions when faced with inter-
personal problems [26°].

Ariee et al. [26°] have supported Williams’ [25] notion that
generalized autobiographical memory is associated with
deficits in interpersonal problem solving, negative life
events, hopelessness, and suicidal behavior.

Another study showed that deficits in reflection in
depressed suicidal individuals is linked to suicidality,
probably also through its relation to problem solving
deficits [27]. Adding to these, a third study on cognitive
characteristics in suicidal adolescents found that poor
decision-making is present in adolescents who currently
self-harm but not in those with previous history. Hence,
improvement in decision-making skills may, therefore,
be linked to cessation of self-harm [28°].

Aggression and impulsivity are traits highly related to
suicidal behavior in adolescents. Higher levels of impul-
sive aggressiveness play a greater role in suicide among
younger individuals, with decreasing importance with
increasing age [29]. Another finding is that aggression
may have a role in worsening other suicide risk factors and
potentiating suicide attempt [30°]. This finding is con-
sistent with the hypothesis of Brent and Mann [13] that
aggression may mark a dispositional tendency to act
impulsively in states of negative effect and may in some
individuals facilitate acting upon suicidal thoughts.
Melhem e7 al. [31°°] emphasize that familial transmis-
sion of suicidal behavior appears to be mediated by
the transmission of impulsive aggression from parent to
child. In their prospective study, they found that pre-
cursors of early-onset suicidal behavior in offspring of
parents with mood disorders include mood disorder and
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impulsive aggression as well as parental history of sui-
cide attempt, sexual abuse, and self-reported depression.
This first report of precursors of suicidal behavior may
help to identify families at very high risk of having a
child with suicidal behavior and frames targets for
prevention and treatment [31°°].

Additional potential contributions to suicidal behavior in
depressed adolescents are other early defined traits such
as temperament and emotional regulation. One study
[32] suggests that suicidal youth are characterized by
high maladaptive regulatory responses and low adaptive
emotional regulation responses to dysphoria.

Eating disorders are widespread among adolescents and
these individuals have high rates of suicidal behavior [33].
This appears to be related primarily to depression and
aggression, which are also common in these individuals
[34]. A clinical sample of both adolescents and adults with
current or lifetime diagnosis of anorexia nervosa showed
that suicide attempts are frequent occurrences, are often
severe and are associated with the intention to die. After
controlling for depression, an association was found with
behavioral and effective lack of control, including impul-
sivity [35°].

Hence, impulsivity and aggression seem to play an
important role in the pathways to suicidality as precursors
of suicidal behavior and as possible mediators between
other disorders and suicidality.

Another important risk factor for suicidality is insight
(awareness into illness, of the need for treatment and of
the consequences of the disorder) [36], which has mostly
been investigated in psychotic disorders. One study [37]
found that the adolescent patients with better insight
and, thus, probably with better prognosis are more likely
to be depressed and suicidal. To our knowledge, this
subject is in urgent need of further research, as it has not
been investigated specifically in adolescents. This is so
even though insight into schizophrenia is possibly greater
in younger patients [38] and the risk of suicide is three
times higher in the young compared with adult schizo-
phrenic patients [39].

Assessment

Although there are self-report instruments assessing the
presence of suicidality as well as risk factors, there are still
major problems in objective assessment of suicidal ado-
lescents. Even though the principles of clinical assess-
ment are well known and used by clinicians all over the
world, an objective orthogonal assessment scale is still
problematic. This reflects the difficulties described in the
introduction of definitions. For instance, are suicidal
gestures more serious than suicidal ideation? Is a low
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lethal suicide attempt more serious than a suicidal ges-
ture? As these issues are not clear, a scale of suicidal
seriousness from 1 to 10 is not feasible. The only recent
publication to deal with this problem is a study by Posner
et al. [40°°], describing the Columbia Classification
Algorithm for Suicide Assessment (C-CASA). This is a
standardized suicidal rating system providing data for the
pediatric suicidal risk analysis of antidepressants con-
ducted by the Food and Drug Administration (FDA).
The lack of such a scale has in our opinion severely
impeded the progress of research in suicide in adoles-
cents, as most of the scales in use do not take these factors
into consideration.

Treatment

There is little research on treatment for suicidal adoles-
cents and as far as we know, there have not been any
publications on this topic, which are worthy of mention.
At present, there is one National Institute of Mental
Health (NIMH) funded study underway that should go
far to rectify this lack [see Treatment of Adolescent
Suicide Attempters (TASA)]. On the contrary, there
has been tremendous advancement in the treatment of
adolescent depression and many studies have assessed
the use of cognitive behavior therapy (CB'T), interperso-
nal psychotherapy (IPT) and medications, providing
many articles of importance [41-44].

DBT (dialectical behavior therapy) is another treatment
adopted for suicidal behavior in adolescents specifically
[45] but as far as we could determine, there have been no
recent articles on this topic. As mentioned earlier, there
have been many studies on the use of antidepressant
medication either alone or in combination with psy-
chotherapy for depression [41,42,46,47]. None of these
studies has addressed suicidality as the main object of
therapy, though, as stated above, there has been much
discussion about the potentiating effects of these drugs
on suicide. Only one medication has been shown to have
a potential antisuicide effect, that is, lithium [48,49].
Apart from one report describing the preventive effects
of lithium on suicidal thoughts and behaviors in adoles-
cents [50], there have been no studies on the effects of
this treatment on adolescent suicidal behavior.

Prevention programs

The suicide prevention and national prevention pro-
grams have become increasingly in vogue — for a recent
review see Mann ¢z a/. [51]. The most important programs
are those that use public campaigns to promote the
detection and treatment of depression such as the
European Alliance Against Depression (EAAD) [52].
Unfortunately, these programs have not been directed
specifically to adolescents. More specific adolescent

prevention programs have been well described by Gould
et al. [53] and Shaffer and Pfeffer [54]. The past few years
have seen some studies assessing various programs
targeting suicidal youths. Although there are many pre-
vention programs used in various settings (community
resources, schools, emergency departments, etc.), the
overall empirical evidence about effective ways to
prevent or treat suicidality in youth is quite low [55].
Current efforts to establish more solid empirical evidence
for suicide prevention include the Evidence Based Prac-
tices Project (EBPP), a national initiative to develop a
registry of effective prevention programs in the United
States [55]. Prevention efforts usually include interven-
tions such as screening for depression and suicide risk in
schools and clinical settings [56,57], suicide awareness
and education programs [58,59], gatekeepers training for
school staff [60°,61,62°], hotlines [63], means restriction
[51] and as described earlier, pharmacological treatment
and CBT/skills training. These strategies and specific
programs need further systematic evaluation.

Conclusion

Adolescent suicide remains an important clinical problem
and a major cause of death in young people. Nonfatal
suicidal behavior is also associated with a great deal of
morbidity and suffering. Major problems that remain to
be solved are improving of definitions of different sub-
types and phenotypes of suicidal behavior; following the
dramatic time sequence, geographical and sex differ-
ences effecting suicidal behavior; pursuing the important
investigation of biological and genetic factors, which
interact with environmental factors, putting individuals
at high risk of suicide; understanding some of the social
and psychological wvariables that underlie suicidal
behavior; and assessing existing suicide prevention pro-
grams for youth in different settings.

The identification of more specific risk factors of suicide
will help better prediction of suicidality and hence, better
assessment process, better treatment and more targeted
prevention programs.
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Background: Despite evidence indicating high morbidity associated
with pediatric bipolar disorder (BP), little is known about the prevalence
and clinical correlates of suicidal behavior among this population.

Objective: To investigate the prevalence of suicidal behavior among
children and adolescents with BP, and to compare subjects with a history
of suicide attempt to those without on demographic, clinical, and familial
risk factors.

Methods: Subjects were 405 children and adolescents aged 7-17 years,
who fulfilled DSM-IV criteria for BPI (n = 236) or BPII (n = 29), or
operationalized criteria for BP not otherwise specified (BP NOS;

n = 140) via the Schedule for Affective Disorders and Schizophrenia for
School-Aged Children. As part of a multi-site longitudinal study of
pediatric BP (Course and Outcome of Bipolar Youth), demographic,
clinical, and family history variables were measured at intake via clinical
interview with the subject and a parent/guardian.

Results: Nearly one-third of BP patients had a lifetime history of
suicide attempt. Attempters, compared with non-attempters, were older,
and more likely to have a lifetime history of mixed episodes, psychotic
features, and BPI. Attempters were more likely to have a lifetime history
of comorbid substance use disorder, panic disorder, non-suicidal self-
injurious behavior, family history of suicide attempt, history of
hospitalization, and history of physical and/or sexual abuse.
Multivariate analysis found that the following were the most robust set
of predictors for suicide attempt: mixed episodes, psychosis,
hospitalization, self-injurious behavior, panic disorder, and substance
use disorder.

Conclusions: These findings indicate that children and adolescents with
BP exhibit high rates of suicidal behavior, with more severe features of
BP illness and comorbidity increasing the risk for suicide attempt.
Multiple clinical factors emerged distinguishing suicide attempters from
non-attempters. These clinical factors should be considered in both
assessment and treatment of pediatric BP.
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Risk for completed suicide in bipolar disorder (BP)
is among the highest of all psychiatric disorders (1);
between 25% and 50% of adult patients with BP

525



Goldstein et al.

make at least one suicide attempt in their lifetime,
and between 8% and 19% of BP patients will die
from suicide (2). Research indicates that between
20% and 65% of adults with BP experience onset
in childhood (3, 4), and those adults with early
illness onset are at higher risk for suicidal behavior
(4, 5). Only in the last decade has there been
increasing recognition, diagnosis, and treatment of
BP in pediatric populations. Given the relative
infancy of the field, it is not surprising that little is
known about suicidal behavior in pediatric BP
despite the apparent link between early illness
onset and suicidality.

Evidence from case—control studies of adolescent
suicide victims indicates that BP in adolescence
imparts a particularly elevated risk for completed
suicide (6, 7). Furthermore, reports from two
longitudinal studies support significant mortality
from suicide among pediatric BP patients. Srinath
et al. (8) reported a 3% suicide rate among
pediatric BPI patients 5 years after index episode
hospitalization, whereas Welner et al. (9) docu-
mented a 25% suicide completion rate among a BP
adolescent inpatient sample (when compared with
6% among unipolar patients) at 10-year follow up.

To date, few studies have examined suicidal
behavior among BP children and adolescents.
Strober et al. (10) reported medically significant
suicide attempts in 20% of an adolescent BPI
sample over 5-year follow up. Lewinsohn et al. (11)
reported a 44% lifetime suicide attempt rate
among adolescents with BP spectrum disorders —
significantly elevated when compared with 22% of
unipolar (UP) depressed teens and 1% of healthy
controls. In this sample, BP attempters (when
compared with UP attempters) were younger at
first attempt, made more lethal attempts, and were
more likely to make multiple attempts. Bhangoo
et al. (12) reported a 47% attempt rate among BPI
children and adolescents with an episodic pattern
of mood symptomatology (one or more DSM-IV
manic or hypomanic episodes), when compared
with a 15% attempt rate for those patients with a
chronic illness pattern (no discernable episodes).

Given preliminary studies documenting the ele-
vated incidence of suicidal behavior among BP
youth, Lewinsohn et al. (11) have called for com-
parative studies within the BP group to identify
risk factors differentiating pediatric BP patients
with a history of attempt from those without. This
approach has been widely utilized in the adult
literature, yielding a fairly consistent set of risk
factors for suicidal behavior among BP adults.
Findings indicate that BP adults with a history of
suicide attempt are more likely to report a positive
family history of suicide (13-15) and a history of
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physical and/or sexual abuse (16). Clinical charac-
teristics of adult BP suicide attempters include the
presence of dysphoric (i.e., mixed) manic states,
multiple major depressive episodes (17), and a
comorbid panic (18, 19) and/or substance use
disorder (20). Trait aggression (21) and impulsivity
(22) have also been linked to increased risk for
suicide attempt among BP adults. The risk associ-
ated with psychosis is unclear, with some docu-
menting increased suicidal behavior among BP
patients with psychotic features (23) and others
finding no difference (24). Similarly, the literature
on suicide attempts and bipolar sub-categories is
inconsistent, with some reporting higher attempt
rates among BPII patients (25), others associating
a BPI diagnosis with higher risk (26), and still
others finding no differences between subtypes (27).
Lastly, the protective effects of lithium treatment
against suicide have been suggested among adult
BP patients (28), whereas the literature on other
classes of medications, including antidepressants,
anticonvulsants, and atypical antipsychotics,
remains inconclusive (29).

To date, research has not examined to what
extent these risk factors for suicidal behavior
among BP adults apply to youth with the illness.
Given that investigators have elucidated several
features distinguishing the illness in children and
teens from that in adults (30, 31), distinct risk
factors for suicidal behavior may also exist. Iden-
tification of such risk factors may serve to inform
the development of both preventive and therapeu-
tic interventions for this high-risk group. We
therefore examined: (i) the lifetime prevalence
and nature of suicidal behavior, and (ii) demo-
graphic, clinical, diagnostic, and family history
variables associated with a lifetime history of
suicide attempt, among a sample of pediatric BP
patients enrolled in the Course and Outcome of
Bipolar Youth (COBY) multi-site study. Subse-
quent studies will describe the incidence and risk
factors associated with suicidal behavior over
longitudinal follow up.

Methods
Participants

Subjects included 405 BP children and adolescents
aged 7-17 who gave informed consent to partici-
pate in the evaluation of their illness in the COBY
study, a longitudinal naturalistic multi-site study of
pediatric BP. Subjects were primarily recruited
through clinical referrals within three academic
medical centers (University of Pittsburgh, n = 189;
Brown, n = 138; and UCLA, n = 78); community



referrals and print advertisements were also util-
ized to recruit subjects. The Institutional Review
Boards at each of the three participating universi-
ties reviewed and approved all study procedures
prior to subject enrollment.

Inclusion criteria. Subjects met the following cri-
teria: (1) current age 7 years 0 months to 17 years
11 months; (ii) fulfill criteria for DSM-IV bipolar I
disorder (BPI), bipolar II disorder (BPII), or study-
operationalized criteria for bipolar disorder not
otherwise specified (BP NOS, see Diagnosis below)
via the Schedule for Affective Disorders and Schiz-
ophrenia for School-Aged Children, Present Epi-
sode 4th version (K-SADS-P; 32) Depression
Section and Mania Rating Scale (K-SADS-MRS;
33); (iii)) determined to have a primary bipolar
disorder (not induced by substance use, medica-
tions, or a medical condition); and (iv) intellectual
functioning within normal limits.

Demographics/patient illness characteristics. The
sample was comprised of 217 (54%) male subjects
and 188 (46%) female subjects with an average age
of 12.7 years (SD = 3.2). Subjects were, on aver-
age, middle class (mean socioeconomic status
(SES) = 3.4, SD = 1.2; 34). Eighty-three percent
(n = 338) of subjects identified themselves as
Caucasian, 6% (n = 26) African-American, 8%
(n = 33) bi/multi-racial, 1% (n = 5) Asian, and
1% (n = 3) other racial classification. Two hun-
dred thirty-six participants (58%) met criteria for
BPI, 29 (7%) BPII, and 140 (35%) BP NOS.
Comorbid psychiatric conditions were common in
this sample; on average, patients met DSM-IV
criteria for three K-SADS diagnoses, the most
common of which include attention deficit-hyper-
activity disorder (ADHD; 60%) and oppositional
defiant disorder (ODD; 39%).

Procedures

Diagnosis. All COBY diagnosticians have either a
Bachelor’s or Master’s degree in a mental health
field, and attended K-SADS training sessions.
After consent and assent were obtained, parents
were interviewed about their children and children
were directly interviewed for the presence of non-
mood psychiatric disorders using the K-SADS-PL
(32). Due to the comprehensive coverage of symp-
toms, the K-SADS-P depression and mania sec-
tions were used to assess each period of mood
problems in order to determine whether DSM-1V
diagnostic criteria for a mood episode was met;
onset and offset were determined for both current
and most severe past episode DMS-IV mood
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disorders. Severity of depressive and manic symp-
toms for the current affective episode (worst week
in the month preceding assessment) was recorded
on the K-SADS-P depression section and
K-SADS-MRS. The most severe week of depres-
sive and manic symptoms in the subject’s lifetime
was assessed via the K-SADS-PL in the first 87
subjects, and subsequently the K-SADS-P depres-
sion section and the K-SADS-MRS.

K-SADS symptom ratings and diagnoses were
based on consensus ratings incorporating all
available data; in the event of conflicting informa-
tion, summary ratings were guided by clinical
judgment. Diagnoses were confirmed by a child
psychiatrist/psychologist subsequent to the inter-
view. To maintain reliability across sites,
bimonthly conference calls between sites addressed
assessment questions and concerns. Based on
ratings of 13 study interviews (47 raters per case),
inter-rater reliabilities for mood disorders were
>0.75 (kappa); kappas for non-mood disorders
were >0.80. The intraclass coefficient (ICC) for the
K-SADS-MRS (12 cases) was 0.96, and the
Depression Rating Scale (DRS) (12 cases) was 0.98.

The National Institute of Mental Health
(NIMH) Consensus Roundtable (34) recommends
inclusion of children and adolescents with signif-
icant subsyndromal bipolar symptomatology in
studies to further evaluate bipolar spectrum disor-
ders in youth and maximize generalizability of
results. Given that the DSM-IV criteria for BP
NOS are vague and there are no other available
criteria for this bipolar subtype, study investigators
operationalized specific BP NOS criteria for the
present study as follows: elevated and/or irritable
mood, plus: (i) two associated DSM-IV manic
symptoms (three if only irritable mood), (ii) change
in functioning, (iii) mood and symptom duration
of at least 4 h within a 24-h period, and (iv) episode
frequency of at least four cumulative 24-h periods
meeting the mood, symptom, and functional
change criteria over the subject’s lifetime. COBY
data on clinical course and outcome provide
preliminary validation for these operationalized
BP NOS criteria (35).

Lifetime suicide attempt. Suicidal acts during the
current affective episode (worst week in the month
preceding evaluation), most severe past episode,
and lifetime (summary diagnostic checklist suici-
dality item) were evaluated at intake via the
K-SADS (see Diagnosis, above). According to the
widely cited definitional system proposed by
O’Carroll et al. (36), suicide attempt refers to ‘a
potentially self-injurious behavior with a non-fatal
outcome for which there is evidence (either explicit

527



Goldstein et al.

or implicit) that the person intended at some level
to kill himself/herself. A suicide attempt may not
result in injuries.” The term ‘suicide gesture’ is not
recommended by the NIMH task force, nor is it
included among operational definitions posed by
experts in the field (36). In a review of assessment
instruments for suicidal behavior in youth, Goldston
(37) highlighted the use of the phrase ‘gestures
or attempts’ in the K-SADS depression ratings
suicidal acts item which serves to confound ratings
of suicidal behavior and suicidal intent. It should
be noted that this is not the case on the K-SADS
Lifetime Diagnostic Checklist, where suicide ges-
tures are assessed and rated separate from
attempts. Although the term ‘suicide gesture’ is
not operationally defined in the K-SADS, COBY
evaluators were instructed to rate self-injurious
behaviors ‘judged to be non-serious in intent or
medical lethality’ (37) as ‘gestures’ on the Lifetime
Diagnostic Checklist (any act with evidence of
intent or lethality was rated as an attempt). As a
means of addressing the confound in the K-SADS
depression ratings, and capturing the core elements
of the operationalized definition of suicide attempt,
we defined a suicide attempt as a self-injurious act
that includes some degree of seriousness and/or
lethality. We then subjected all available informa-
tion on suicidal acts gathered from the K-SADS to
this definition to yield the specific criteria for
suicide attempt utilized in the study (Table 1).

Other clinical information. Basic demographic
information was obtained at intake, including a
five-factor scale for socioeconomic status (38).
Medication exposure history and history of abuse
were systematically obtained using a medical his-
tory questionnaire widely utilized at the Western
Psychiatric Institute in research protocols. Infor-
mation on subjects’ comorbid diagnoses and clin-
ical characteristics (i.e., mixed episodes, psychosis,
and self-injurious behavior) were garnered from

Table 1. Suicide attempt criteria

summary scores from the K-SADS interview with
the child and the parent. The age of onset for a
subject’s BP illness was considered to be when the
subject first met DSM-IV criteria for a manic,
mixed, hypomanic, or major depressive episode, or
when he/she first met COBY criteria for BP NOS.

Parents of subjects were interviewed at intake
about their personal psychiatric history using the
Structured Clinical Interview for DSM-IV (SCID;
39). The parents were also interviewed regarding
the psychiatric status of all first- and second-
degree relatives using the Family History Screen,
which has demonstrated adequate reliability and
validity (40). A family history was considered to be
positive if the disorder was rated as ‘definitely’
present in a relative.

Statistical analysis

Statistical analyses were performed using the
Statistical Package for the Social Sciences Version
12 (SPSS). Analyses were conducted in three
phases. First, potential risk factors were screened
for their association with suicide attempt history
using chi-square tests for categorical variables and
t-tests for continuous variables. Given the dearth
of information on predictors of suicide attempts in
this population, we approached these analyses as
hypothesis-generating, and therefore did not apply
a statistical adjustment for multiple comparisons
(e.g., Bonferroni). Second, factors that were asso-
ciated with suicide attempts in the univariate
analyses were entered into multivariate logistic
regression models conducted in each of three
identified domains: clinical/illness history, comor-
bid diagnostic conditions, and family history to
estimate the adjusted odds of suicide attempt
associated with each risk factor controlling for
the effects of other risk factors within that domain.
Statistical significance was set at oo = 0.05. Finally,
in an attempt to examine the magnitude of these

Suicide attempt defined as fulfilling any one of the following three criteria

Criteria 1 Criteria 2

Criteria 3

K-SADS-P depression section (0-6 scale)
At least one of the following:
Seriousness Seriousness
Suicidal acts — seriousness rated ‘3’
(definite but ambivalent) or above
and/or
Lethality
Suicidal acts — medical lethality
rated 3’ (mild) or above

Lethality

K-SADS-PL depressive disorders
section (0-3 scale)
At least one of the following:

K-SADS Summary Lifetime
Diagnostic Checklist

Lifetime suicide attempt item rated ‘yes’
(clinically significant) by the evaluator

Suicidal acts — seriousness
rated 2° (subthreshold) or above
and/or

Suicidal acts — medical lethality
rated 2’ (subthreshold) or above
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relationships and determine a model best fit to the
data, a simultaneous logistic regression analysis
was performed on the set of variables found
significant in each of the three domain analyses.

Results
Prevalence and demographic variables

Thirty-two percent of the sample (n = 128)
endorsed a lifetime history of at least one suicide
attempt according to our criteria. As can be seen in
Table 2, no significant differences emerged between
attempters and non-attempters with respect to sex,
race, socioeconomic status, or living situation.
Suicide attempters in the sample were significantly
older than non-attempters.

Figure 1 depicts K-SADS-P depression section
most severe lifetime ratings of suicide items for
suicide attempters in the sample. Sixty-seven per-
cent of participants classified as suicide attempters
had a lifetime history of frequent and intense
suicidal ideation rated moderate or higher. Accord-
ing to the K-SADS seriousness of suicidal intent
item, 11% of suicide attempts reported were
classified as ‘extreme-every anticipation of death.’
Of note, 19% of those who were classified as
suicide attempters according to our criteria denied
suicidal ideation on the K-SADS interview. Med-
ical lethality ratings indicate that the actual med-
ical threat ascribed to attempts by evaluators was
high, with 16% of attempts rated moderate or
higher when accounting for considerations includ-
ing method, likelihood of rescue, and amount of
medical treatment required.

Clinical and illness history variables

The clinical characteristics of attempters and non-
attempters are summarized in Table 3. Attempters
were significantly more likely to have a lifetime
history of psychiatric hospitalizations, mixed epi-
sodes, and psychotic features. Furthermore,
attempters endorsed more lifetime non-suicidal
self-injurious behavior as rated by the K-SADS,

Suicide attempts in pediatric bipolar disorder

referring to any physical self-damaging act
performed without intent of killing oneself but with
full intent of inflicting physical harm to oneself;
examples include scratching, cutting, or burning
oneself as a means of relieving or expressing
emotional pain. Attempters also reported a greater
history of physical and/or sexual abuse than non-
attempters. More BP patients with illness onset
after age 12 attempted suicide than those with illness
onset prior to age 12. Moreover, a higher percentage
of BPI participants attempted suicide than BP NOS
(7*(1) = 7.48, p < 0.01). We did not explore the
relationship between pharmacological and/or psy-
chosocial treatment history and attempter status.

Next, we conducted a logistic regression analysis
in the clinical domain entering the significant
variables from the univariate analyses (above) as
predictors of suicide attempt status. After covary-
ing for the effects of current age, four variables
remained significantly predictive of increased risk
for lifetime suicide attempt within the clinical
domain: history of self-injurious behavior (OR =
245, 95% CI =1.54.0, p < 0.01), psychiatric
hospitalizations (OR = 2.48, 95% CI = 1.43-4.32,
p < 0.01), mixed episodes (OR = 2.08, 95%
CI = 1.15-3.74, p = 0.02), and psychosis (OR =
1.75, 95% CI = 1.04-2.92, p = 0.03).

We also examined the relationship between sui-
cide attempter status and most severe lifetime
ratings of functioning and symptomatology. Chil-
dren’s Global Assessment Scale ratings (C-GAS; 41)
indicate that during the worst lifetime period of
illness, suicide attempters were more impaired than
non-attempters (¢t = 5.91, p < 0.01). Similarly, the
most severe lifetime episode of depression rated on
the K-SADS-DRS was significantly worse for
attempters (1 = —6.73, p < 0.01). However, worst
manic episode ratings on the K-SADS-MRS did not
distinguish between groups (z = —1.32, p = 0.2).

Comorbid diagnostic conditions

Table 4 summarizes the findings regarding Axis I
comorbidity and suicide attempter status. All
comorbid diagnoses considered are based on

Table 2. Demographic variables in pediatric bipolar suicide attempters and non-attempters

Attempters Non-attempters
Variable (n=128) (n=277) ¥2ort df p-value
Age (Mean = SD) 13.7 + 3.1 12.3 + 3.1 t=-4.16 403 <0.001
Sex (% female) 61 (48) 127 (46) 42 =0.12 1 0.73
Race (% Caucasian) 108 (85) 230 (83) ¥2 =0.11 1 0.74
Socioeconomic status® (Mean + SD) 35+1.1 34+12 t=-0.46 403 0.65
Living situation (% with both parents) 51 (40) 123 (45) ¥ =1.26 1 0.53

@Hollingshead (38).
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Suicidal ideation

Includes preoccupation with
thoughts of death/suicide
and auditory hallucinations

Suicide attempts: seriousness
Seriousness of suicidal intent

as expressed in suicidal act, i.e.
likelihood of rescue, precautions
against discovery, actions to gain
help afterward, degree of
planning, apparent purpose

of attempt

Suicide attempts: lethality
Actual medical threat to life
or physical condition following
the suicidal act

None B
Slight B
Mild O

Moderate

Severe W

Extreme [3

Not present

Thoughts of his death, ‘| wish | were dead’
or only in anger

Occasional thoughts of suicide but has not
thought of a specific method

Often thinks of suicide and has thought
of a specific method

Often thinks of suicide, thought of or mentally
rehearsed a plan, made a suicidal gesture,
or heard voice telling him to kill self

Made preparations for a potentially
serious suicide attempt

Obviously no intent, purely
manipulative gesture

Not sure or only minimal intent

Definite but very ambivalent

Serious

Very serious

Every anticipation of death

No danger, e.g., no effects,
held pills in hand
Minimal, e.g., scratch on wrist

e.g., took 10 aspirin, mild gastritis
e.g., took 10 Seconals,

brief unconsciousness
e.g., cut throat, hanging

e.qg., respiratory arrest, coma

18%

10%

35%

Fig. 1. K-SADS-P Depression Section lifetime severity ratings for suicide attempters.

Table 3. Clinicalfiliness history variables and history of suicide attempt

23%

Attempters Non-attempters
n = 128 (%) n =277 (%) P df p-value
Psychiatric hospitalization 96 (75) 123 (45) 32.63 1 <0.001
Self-injurious behavior 69 (54) 83 (30) 21.69 1 <0.001
Mixed episodes 49 (38) 52 (19) 17.80 1 <0.001
Psychosis 56 (44) 74 (27) 11.66 1 0.001
Physical/sexual abuse 41 (32) 54 (20) 4.56 1 0.006
Age of BP onset (>age 12) 45 (35) 69 (25) 4.55 1 0.03
Bipolar subtype 12.58 2 0.002
Bipolar | 86 (67) 150 (54)
Bipolar Il 13 (10) 16 (6)
Bipolar NOS 29 (23) 111 (40)

BP = bipolar disorder; NOS = not otherwise specified.

fulfilling lifetime criteria. Analyses indicate that a
comorbid substance use disorder and panic disor-
der were more common among attempters than
non-attempters. Attempters were significantly less
likely to meet criteria for a lifetime diagnosis of
ADHD. However, neither the presence of a
comorbid anxiety disorder, nor a disruptive
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behavioral disorder (ODD or conduct disorder),
was significantly related to suicide attempter status.

The logistic regression analysis (with age entered
as a covariate) in the diagnostic comorbidity
domain indicates that lifetime panic disorder
(OR =4.28, 95% CI=1.64-11.18, p < 0.01)
and substance use disorder (OR = 2.86, 95%



Table 4. Comorbid diagnostic conditions and history of suicide attempt

Suicide attempts in pediatric bipolar disorder

Table 6. Best-fit model of predictors of suicide attempts

Attempters  Non-attempters

n=128 (%) n=277 (%) »° p-value
Panic disorder 15 (12) 7 (3) 14.40 <0.001
Substance use 22 (17) 14 (5) 16.91 <0.001
disorder
ADHD 62 (48) 179 (65) 9.562 0.002
Any anxiety 57 (45) 104 (38) 1.78 0.2
disorder
Conduct disorder 20 (16) 32 (12) 1.30 0.3
ODD 45 (35) 111 (40) 0.89 04

df = 1 for all. ADHD = Attention Deficit-Hyperactivity Disorder;
ODD = Oppositional Defiant Disorder.

CI = 1.34-6.14, p < 0.01) remain significantly
associated with suicide attempt. There was a trend
for an ADHD diagnosis to incur decreased risk for
suicidal behavior (OR = 0.65, 95%CI = 0.41-
1.03, p = 0.07).

Family variables

Examination of family history variables (Table 5)
indicates that suicide attempters were more likely
to have a positive family history of suicide attempt.
A trend emerged, nearing statistical significance,
for greater likelihood of suicidal behavior in
relatives of attempters. However, family history
positive for major depression, mania, conduct
disorder, substance use disorder, and suicide com-
pletion was not significantly different between
attempters and non-attempters. Controlling for
the effects of current age, logistic regression in the
family domain shows that neither family history of
suicidal attempts (OR = 1.59, 95% CI = 0.88—
2.85, p = 0.1) nor suicidal behavior (OR = 1.25,
95% CI = 0.70-2.20, p = 0.5) remain significantly
related to attempter status.

Best-fit model

In order to examine a model best fit to predict
suicide attempter status, we entered the six sur-

Table 5. Family history variables and history of suicide attempt

Attempters  Non-attempters

n=128(%) n=277 (%) »° p-value
Major depression 111 (89) 219 (83) 2.04 0.2
Mania 62 (50) 134 (51) 0.10 0.7
Conduct disorder 44 (36) 81 (31) 0.72 0.4
Substance 87 (70) 188 (72) 0.20 0.7
use disorder
Suicidal behavior 64 (52) 108 (42) 3.11 0.08
Suicide attempt 59 (48) 96 (37) 4.0 0.05
Suicide completion 7 (6) 12 (5) 0.21 0.7

df = 1 for all.

OR 95% CI Wald p-value

Psychiatric hospitalization 2.47 1.48-4.13 11.84 0.001

Self-injurious behavior 2.24 1.39-3.63 10.81 0.001
Mixed episodes 2.03 1.21-3.41 7.17 0.007
Panic disorder 40 1.36-11.76 6.34 0.01
Substance use disorder 276 1.21-6.28 586 0.02
Psychosis 1.73 1.05-2.85 4.67 0.03

Current age entered as covariate.

viving predictors from the domain-specificregression
analyses [lifetime psychosis, mixed states, psychi-
atric hospitalizations, and self-injurious behavior
(domain: clinical/illness history variables); lifetime
panic disorder and substance use disorder (domain:
comorbid diagnostic conditions); no variables from
the family history domain remained significantly
associated with suicide attempter status] into one
logistic regression analysis. All predictors remained
significantly associated with suicide attempt status
in the model (Table 6); a goodness-of-fit test (HL
> = 6.61, p=0.60) indicates that this model
represents a good fit for the data.

Discussion

In our sample of pediatric BP subjects, 32% had
made at least one lifetime suicide attempt charac-
terized by significant seriousness and/or lethality.
This prevalence rate is in the mid-range of the three
existing studies documenting suicide attempt rates in
BP children and adolescents: 20% over 5-year follow
up in BPI adolescents (10), 44% in a community
sample of adolescents with BP spectrum disorders
(11),and 15% for chronic BPI, 47% for episodic BPI
pediatric patients (12). Differences in reported
prevalence rates between these samples may be
attributable to age ranges included in the sample
(childhood versus adolescence), severity of the
sample (BPI versus other BP types), time frame of
suicide attempts assessed (lifetime versus follow up),
and methods of assessing/defining suicide attempt
employed in each of the studies. To date, there have
been no completed suicides in our sample.

To our knowledge, this is the first report on the
correlates of suicidal behavior in pediatric BP.
Results of the present study indicate that several of
the risk factors associated with suicidal behavior in
adult BP are also related to suicidal behavior in
pediatric BP. Our findings suggest that the most
robust predictors of suicide attempt fall into two
domains: clinical/illness history variables and
comorbid diagnostic conditions. Family history
variables emerged as less salient in predicting
suicide attempter status.
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In keeping with findings from the adult BP
literature (17, 23), children and adolescents in the
COBY sample with a history of mixed episodes
and psychotic features were more likely to have
attempted suicide. The available data does not
allow us to examine the temporal relationship
between these clinical features and suicide
attempts; however, future analyses of the COBY
longitudinal follow-up data will allow for exam-
ination of clinical state preceding suicidal behavior.

Both comorbid substance use disorder and panic
disorder have been shown to impart elevated risk for
suicide attempt in adult BP, and these comorbidities
also appear to be risk factors for suicide attempts in
pediatric BP. Given findings documenting elevated
levels of impulsivity among adult BP suicide
attempters (22), and the impulsivity often associated
with ADHD, we were surprised to find that a higher
percentage of non-attempters had a lifetime history
of ADHD in the sample. However, other studies
have failed to find any relationship between ADHD
and suicidal behavior in adolescents (42).

Those patients with a history of suicide attempt
exhibited a more severe illness history, with a
greater history of psychiatric hospitalizations, and
more severe lifetime ratings of global functioning
and depression. However, ratings of most serious
lifetime manic episode did not distinguish attempt-
ers from non-attempters. These findings highlight
the importance of assessing both current sympto-
matology and past episodes when assessing suicidal
risk in pediatric BP patients.

A history of non-suicidal self-injurious behavior
emerged as a robust predictor of suicide attempts in
this population, replicating findings among adult
psychiatric populations (43, 44). The nature of this
relationship remains largely unexplored to date.
Nock and Prinstein (45) posited that self-injurious
behavior and suicide attempts share a functional
drive: escaping negative experiences. Moreover, self-
injurious behavior and suicide attempts share com-
mon etiological factors, including negative mood,
impulsivity, and a history of trauma (46, 47). It is
also possible that in pediatric BP, self-injurious
behavior may represent a marker for more severe
affective dysregulation and/or illness severity as has
been proposed in the literature on borderline
personality disorder (48). In fact, the common
clinical features of affective lability and suicidality
in bipolar and borderline disorders have led some to
argue that these diagnoses liec along a continuum of
mood disorder (49). Future studies should therefore
consider assessing Axis II pathology in order to
further explore this relationship in youth.

Further exploration of the role of genetics in
suicidal behavior may also be warranted given the
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finding that pediatric BP suicide attempters have
higher rates of suicide attempts among family
members. Findings from Brent et al. (50) support a
genetic link to suicidal behavior over and above the
risk for affective disorder. It is also possible that an
environmental learning component may contribute
to the modeling of suicidal behavior in these
families.

In keeping with findings from the general
literature on adolescent suicide (51), younger
patients in the COBY sample were less likely to
have attempted suicide than older adolescents,
likely due to a complex interaction of develop-
mental, psychological, and family factors.
Although age of BP onset did not survive the
logistic regression analysis, univariate analysis
indicates that a higher percentage of attempters
reported illness onset after age 12. This finding
may initially appear contrary to the adult BP
literature in which earlier age of onset has been
associated with higher risk (5). However, in their
study establishing the relationship between earlier
age of BP onset and attempts in adults, Leverich
et al. reported a mean onset age of 17 for
attempters (versus 21 for non-attempters), high-
lighting the fact that ‘early onset’ is a relative term.
Given that the COBY sample focuses expressly on
a pediatric sample and therefore includes 17 as the
upper age limit, it is possible that a critical period
for vulnerability to the development of suicidal
behavior exists for pediatric onset, when compared
with adult-onset, BP.

The significant association in the univariate
analysis between a history of physical/sexual abuse
and lifetime suicide attempt is in accordance with
the findings of Leverich et al. (5, 16) linking sexual
abuse and suicide attempts in BP adults. This
relationship suggests that early adverse experiences
may serve to create a vulnerability for subsequent
affective episodes.

Our findings suggest that a BPI diagnosis
imparts elevated risk for suicide attempts over BP
NOS in children and adolescents. One possible
interpretation is that BPI represents a more severe
form of the illness than BP NOS. No significant
differences emerged with respect to the BPII
subtype. In multiple studies from the adult litera-
ture, a diagnosis of BPII has been associated with
increased risk for suicidal behavior. This disparity
in findings may be related to the small number of
BPII patients in our sample (7%), resulting in
insufficient power to detect group differences.
Alternatively, findings indicate BPII may be an
unstable diagnostic category in pediatric patients,
as 20% of BPII children and teens go on to develop
BPI (35). Future studies may aim to examine a



larger sample of BPII patients to further explore
differences between bipolar subtypes.

Limitations

The limitations of the present study include the
reliance on patient and parent retrospective report
of suicidal behavior. Additionally, the K-SADS
depression ratings do not distinguish between
suicide gestures and suicide attempts despite expert
recommendations calling for standardized nomen-
clature for suicidal behavior in which the term
‘gesture’ is not endorsed (36). To decrease the
likelihood that self-injurious behaviors (i.e., ges-
tures) would be counted as suicide attempts, and
that suicidal acts and intent would be confounded
by K-SADS depression ratings, we further limited
the definition of suicide attempt used herein to
include only those acts of self-harm that included
some degree of intent and/or lethality. Further-
more, given that K-SADS ratings of suicidal
behavior are gathered only in the context of the
current and most severe past depressive episodes,
suicidal acts occurring outside of these discrete
mood episodes may have gone unreported. We
aimed to capture those lifetime suicide attempts
occurring outside of the K-SADS mood episode
ratings (and thereby decrease the likelihood that
our findings underestimate suicide attempts in this
population) by including an affirmative evaluator
rating on the suicide attempt item on the K-SADS
Summary Lifetime Diagnostic Checklist in our
definition of suicide attempt. Furthermore,
detailed information regarding method and pre-
cipitants of suicide attempts are not gathered via
the K-SADS ratings.

COBY is primarily a clinical sample recruited
from outpatient and inpatient facilities, and thus
may not be representative of pediatric BP patients
who have not sought treatment. Furthermore, the
COBY sample is predominately Caucasian. Given
that risk factors for suicidal behavior specific to
certain minority groups have been identified (51),
the present findings may not be representative of
cultural minority groups.

The present study does not allow us to infer the
direction of the relationship between the identified
risk factors and suicide attempts in this population.
Furthermore, we were not able to explore the
temporal relationship between risk factors (e.g.,
onset of substance use, physical and/or sexual
abuse) and suicide attempts, such that certain risk
factors may have come after the suicide attempt
rather than as precursors. We also did not examine
clinical presentation at the time of attempt, nor the
relationship between psychosocial and pharmaco-

Suicide attempts in pediatric bipolar disorder

logical treatments and suicidal behavior. Future
studies from the COBY sample using longitudinal
data will aim to address the temporal relationship
between these variables.

Clinical implications

Pediatric BP carries a high risk for suicidal
behavior. Early recognition of those pediatric BP
patients at highest risk for suicidal behavior may
guide our clinical recognition of, and intervention
for, those at highest risk. Findings from the present
study indicate that pediatric bipolar patients at
highest risk for suicide attempt include those who
are older, with a lifetime history of mixed episodes,
psychotic features, and BPI, comorbid substance
use, panic disorder, non-suicidal self-injurious
behavior, family history of suicide attempt, history
of hospitalization, and history of physical and/or
sexual abuse. Although at present we know little
about the treatment of suicidality in pediatric BP
patients, the present findings highlight the impor-
tance of future work on the development, study,
and improvement of treatments for suicidal behav-
ior in pediatric BP.
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Interventions for Suicidal Youth:
A Review of the Literature
and Developmental Considerations

StEPHANIE S. DaNiEL, PHD, aND Davip B. GoLpston, PHD

Suicidal behavior is developmentally mediated, but the degree to which in-
terventions for suicidal behaviors have been developmentally tailored has varied
widely. Published controlled studies of psychosocial treatment interventions for
reducing adolescent suicidal behavior are reviewed, with a particular emphasis
on the developmental nuances of these interventions. In addition, developmental
considerations important in the treatment of suicidal adolescents are discussed.
There are insufficient data available from controlled trials to recommend one in-
tervention over another for the treatment of suicidal youth, but interventions that
are sensitive to the multiple developmental contexts have potential for greater
effectiveness in reducing adolescent suicidal behavior.

Suicidal behavior is clearly developmentally
mediated. For example, according to the
Centers for Disease Control and Prevention
(CDC) data for 1999 to 2005, there were no
suicides among children ages 4 and younger
(Centers for Disease Control and Preven-
tion, 2008a). The rate of suicide for children
ages 5 to 9 was quite low, 0.02 deaths per
100,000. In contrast, the rate of death by sui-
cide for 10- to 14-year-olds, 15- to 19-year-
olds, and 20- to 24-year-olds was 1.28, 7.79,
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and 12.27 per 100,000, respectively (Centers
for Disease Control and Prevention, 2008a).
The rates were higher through adulthood
(e.g., 13.76 and 14.61 per 100,000 for 25- to
44-, and 45- to 64-year-olds, respectively)
and were particularly high for men over the
age of 65 (28.64 and 4.03 per 100,000 for 65-
to 84-year-old men and women, and 50.32
and 3.76 per 100,000 for 85+ year-old men
and women, respectively; CDC, 2008a).
Likewise, rates of suicide attempts change as
a function of age. In studies of both clinical
and community-based samples, youth show
increased rates of suicide attempts from early-
to mid-adolescence (Angle, O’Brien, &
Mclntire, 1983; Kovacs, Goldston, & Gat-
sonis, 1993; Lewinsohn, Rohde, Seeley, &
Baldwin, 2001). Results of at least one epide-
miologic study have suggested that rates of
suicide attempts may then decline after ado-
lescence, especially among females (Lewin-
sohn et al., 2001). Among older adults, the
rates of nonlethal suicide attempts to death
by suicide are much lower than they are for
younger populations (Conwell & Thompson,
2008; Friedmann & Kohn, 2008).
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Suicidal behaviors may have different
characteristics and pose different burdens as
individuals develop across the lifespan. None-
theless, nonlethal suicidal behavior in adoles-
cence is a particular public health problem
because of the high rates of suicide attempts
during this developmental period (Centers
for Disease Control and Prevention, 2008b),
and because nonlethal suicidal behavior is
one of the primary reasons for child psychiat-
ric emergency room visits and hospitaliza-
tions (Goldstein, Frosch, Davarya, & Leaf,
2008; Peterson, Zhang, Saint Lucia, King, &
Lewis, 1996) and one of the best predictors
of future attempts and deaths by suicide (e.g.,
Joiner et al., 2005). In addition, despite the
fact that deaths by suicide are relatively low
during this period compared to the rates for
older men in particular, suicide is nonetheless
the third leading cause of death in this age
group (Centers for Disease Control and Pre-
vention, 2008a). While an extensive discus-
sion of the developmental nuances and con-
siderations for interventions for suicidal
behavior across the lifespan is beyond the
scope of the current review and paper, it
could be argued that interventions for mental
health problems at different points in the
lifespan should be developmentally tailored,
and yet they often are not. For example, in-
terventions for suicidal behaviors and risk
among elders need to consider the fact that
older individuals, especially older males, do
not as readily disclose mental health difficul-
ties or seek mental health services relative to
individuals at other ages (Conwell & Thomp-
son, 2008). It particularly is the case that in-
terventions for the mental health problems of
youths, including suicidality, are not develop-
mentally tailored (Weisz & Hawley, 2002).
Rather, it is often the case that adolescents
are treated with variations of interventions
originally developed for adults (Weisz &
Hawley, 2002).

Developmentally, adolescents differ
from younger youth and from adults in ways
that may increase their risk for suicidal be-
haviors. For example, adolescents may be
more impulsive and may have a different time
perspective than adults, and may focus more
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on proximal consequences of behavior than
more distant goals when making decisions
(Nurmi, 1991; Reyna & Farley, 2006). Sui-
cidal behavior of adolescents also occurs in
different contexts than the suicidal behavior
of older individuals. For example, adolescent
suicidal behavior often occurs in the context
of family conflict, including strivings for au-
tonomy, in the context of academic and disci-
plinary difficulties, or as a consequence of
disruptions in peer relationships that are in-
creasing in importance as youth get older.

In sum, suicidal behavior is increas-
ingly prevalent during adolescence and needs
to be considered in a developmental context.
Likewise, intervention efforts for adolescent
suicidal behavior need to be appropriate to
the developmental level, and to the peer,
family, and school contexts within which sui-
cidal behavior of adolescents occurs. The
purposes of this paper are therefore twofold.
First, we review the literature regarding con-
trolled studies of psychosocial treatment in-
terventions for reducing or preventing the
recurrence of adolescent suicidal behavior.
Although there have been other reviews of
some of the studies described (e.g., Macgo-
wan, 2004), this particular review is focused
primarily on the developmental nuances of
these interventions. Second, for future inter-
vention development and refinement, we dis-
cuss developmental considerations important
in the treatment of suicidal adolescents.

METHODS

Treatment studies in which youth sui-
cidal thoughts, suicide attempts, combined
suicidal and nonsuicidal self-harm behaviors,
or participation in treatment for suicidal be-
haviors were identified via a search of the
PSYCHINFO and MEDLINE data bases
for articles published through July, 2008. For
inclusion in the review, studies did not need
to provide documentation of physical injuries
associated with self-injury. This decision was
made because recommended operational def-
initions of suicide attempts emphasize intent
but do not require the presence of injury
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(O’Carroll et al., 1996), and because medical
lethality and stated intent of suicidal behav-
iors have not always been consistently related
across studies among youths (Goldston,
2003). To keep the focus of this review on
youths, we chose not to include studies with
combined samples of adults and older adoles-
cents, or studies of college students, whom
we considered to be young adults. Only stud-
ies for which comparison group data were
available were included. In the Results sec-
tion, we first review the developmental nu-
ances of these interventions including study
modifications or design characteristics that
were based on assumptions about the “devel-
opmental level” of youths, or which consid-
ered the environmental context—family,
peer, school—of youth suicidal behavior. We
then review evidence regarding the efficacy
of these interventions.

RESULTS

Overview of Intervention Research

for Suicidal Youth

Studies evaluating the impact of inter-
ventions for suicidal youth can broadly be di-
vided into two groups—those in which sui-
cidal youth (and families) are randomly
assigned to the intervention under study or
a comparison group, and those in which the
assignment to experimental or comparison
condition is not random (quasi-experimental
studies). The descriptions of participants and
design of studies are noted in Table 1.

Quasi-experimental Studies. Five quasi-
experimental studies examining the utility of
interventions for suicidal youth were located.
Nonrandom assignment to experimental and
comparison conditions in these studies was
based on convenience factors such as time of
presentation and bed availability in three
studies (Greenfield, Larson, Hechtman, Rous-
seau, & Platt, 2002; Katz, Cox, Gunasekara,
& Miller, 2004; Rotheram-Borus et al., 1996;
Rotheram-Borus, Piacentini, Cantwell, Be-
lin, & Song, 2000), on site location in one
study (Deykin, Hsieh, Joshi, & McNamara,
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1986), and on symptom presentation in an-
other study (Rathus & Miller, 2002).

Three of the studies (Deykin et al.,
1986; Greenfield et al., 2002; Rotheram-
Borus et al., 1996, 2000) focused on interven-
tions that were developed to foster help-
seeking and/or to improve follow-up with
aftercare and rapidity with which aftercare
services are provided. These efforts were
predicated in part by the observation that
suicidal youth tend to keep fewer outpatient
aftercare appointments than nonsuicidal
youth, and tend to drop out of treatment ear-
lier than other youth receiving psychiatric
treatment (Trautman, Stewart, & Morishima,
1993). It is not clear whether adolescents ac-
tually drop out of treatment at higher rates
than adults, but it has been assumed by some
that many adolescents do not have the toler-
ance for prolonged therapy (Rathus & Miller,
2002) or the continued capacity to focus on
“verbalization or examination of feelings” (p.
90) in therapy (Deykin et al., 1986).

In the first of these studies (Rotheram-
Borus et al.,, 1996, 2000), female suicide
attempters presenting in the emergency de-
partment were assigned to a motivational-
educational emergency room (ED) interven-
tion or to standard emergency room care.
The brief ED intervention consisted of edu-
cation to staff and a videotaped presentation
for families describing the dangers of suicidal
behavior and benefits of treatment, and a
family therapy session. The ED intervention
was designed to engage the family and to ini-
tiate steps to mend the parent-child relation-
ship. In the second study (Greenfield et al.,
2002), youth in the ED were assigned to a
rapid-response outpatient team to facilitate
post-ED care, or were treated as they nor-
mally would (e.g., hospitalized, seen by the
psychiatrist on call in outpatient treatment,
or referred to providers in the community).
The rapid response team contacted families
immediately after ED visits to arrange after-
care service provision. The third study evalu-
ated the relative effectiveness of a two-part
intervention for youth presenting in the ED
compared to treatment as usual (Deykin et
al., 1986). In this program, community out-
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Interventions for Suicidal Youth
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Study

Participants

Study Design

Deykin et al. (1986)

Greenfield et al.
(2002)

Katz et al. (2004)

Rathus & Miller
(2002)

Rotheram-Borus et
al.
(1996, 2000)

Cotgrove et al.

(1995)

From emergency room settings, # =
172 predominantly black, Protestant
13-17 year olds with suicidal or
life-threatening behaviors were seen
at the hospital with the experimen-
tal supportive/educational interven-
tion, and 147 predominantly white,
Catholic adolescents were seen at
the comparison hospital.

From emergency room setting, 7 =
158 12-17-year-old youth were as-
signed to the rapid response inter-
vention and # = 128 were assigned
to treatment as usual.

In a hospital setting, n =62 14-17-
year-old adolescents participated in
the study. One-year follow-up data
were available for » =26 adolescents
assigned to a DBT inpatient unit
and # =27 from the comparison in-
patient unit.

n =29 adolescents assigned to DBT
and 7 = 82 adolescents assigned to
TAU. Youth assigned to DBT were
older, more likely to be female, and
more symptomatic than those as-
signed to TAU.

n =65 12-18-year-old females (pri-
marily Latinas) were assigned to spe-
cialized ED treatment, and n =75
adolescent females were referred to
standard ED care.

n =47 12-16 year olds discharged
from hospital following a suicide at-
tempt were assigned to the interven-
tion group, and 7z = 58 youth were
assigned to routine care.

Quasiexperimental: Youth at one hos-

pital were assigned to an interven-
tion designed to offer support to
and advocacy to the adolescent, and
education to individuals in the
schools and service system. Youth at
a comparison hospital received treat-
ment as usual.

Quasiexperimental: Assignment to

rapid response outpatient services
versus treatment as usual (with a
wait of up to 10 days for services)
depended upon the on-call psychia-
trists at the time of the emergency
room evaluation.

Quasiexperimental: Assignment to

DBT inpatient unit and DBT indi-
vidual/group therapy versus a psy-
chodynamic inpatient unit depended
upon bed availability

Quasiexperimental: Youth who were

suicidal and met at last three of the
criteria for borderline personality
were assigned to DBT. Other youth
were assigned to TAU (supportive
and/or psychodynamic individual
therapy, and family therapy based
on family systems model).

Quasiexperimental: Assignment to spe-

cialized ED intervention (video-
taped presentation to families, one
crisis family therapy session, educa-
tion to ED staff) versus treatment
as usual depended upon the time of
ED visit. All youth received brief
cognitive-behavioral therapy follow-
ing the ED visit/intervention.

Randomized Trial: Adolescents were

assigned to the experimental inter-
vention of a “green card” allowing
re-admission to hospital in addition
to routine care or to routine care
only.

(continued)
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Continued

Study Participants Study Design

Donaldson et al.
(2005)

Harrington et al.
(1998)

Huey et al. (2004)

King et al. (2006)

Spirito et al. (2002)

Wood et al. (2001)

cide attempts and seeking treatment
either through the general pediatric
emergency department or child psy-
chiatric inpatient unit were assigned
to the skills-based intervention, and
n =16 adolescents to the nondirec-
tive supportive therapy.

n =85 adolescents ages 16 or younger

with a suicide attempt by overdose
were assigned to the family interven-
tion and n = 77 were assigned to rou-
tine care.

n =156 10-17 year old predominately

male and African-American youths,
with Medicaid or no insurance, re-
ferred for emergency psychiatric
hospitalization due to suicidal ide-
ation, suicide attempts, homicidal
ideation or behavior, other threats
of harm to self or others, and psy-
chosis.

n =151 adolescents who were hospital-

ized psychiatrically for suicidal be-
haviors were assigned to the Youth
support Team (YST) intervention
and 138 were assigned to treatment
as usual (TAU).

n =29 primarily female 12—18-year-

old youth seen in an ED or pediat-
ric inpatient service following a sui-
cide attempt participated in this
study in the experimental compli-
ance enhancement intervention, and
n =34 in the standard disposition
planning group.

n =32 12-16-year-old youth with re-

peated suicidal or nonsuicidal re-
peated self-harm behavior were as-
signed to group therapy and =31
adolescents were assigned to routine
care.

n =15 12-17 year olds with recent sui- Randomized Trial: Adolescents were

assigned to a skills-based (cognitive-
behavioral) intervention or to nondi-
rective, supportive therapy.

Randomized Trial: Adolescents were

assigned to a brief home-based prob-
lem-focused family intervention in
addition to routine care or to rou-
tine care alone.

Randomized Trial: Adolescents were

assigned to multisystemic therapy
(MST) or to hospitalization and rou-
tine aftercare.

Randomized Trial: Adolescents were

assigned to the YST intervention in
addition to TAU or to TAU alone.

Randomized trial: Adolescents were as-

signed to a compliance enhance-
ment intervention using a problem-
solving approach or to standard dis-
position planning.

Randomized Trial: Adolescents were

assigned to developmental group
therapy (cognitive-behavioral ther-
apy, dialectical behavior therapy,
psychodynamic group therapy) in
addition to routine care or to rou-
tine care alone.

reach social workers directly provided ser-
vices such as general emotional support, fa-
cilitation of follow-through with aftercare,
and advocacy for suicidal adolescents with

family, schools, or the legal system. Direct
services did not focus on discussion of feel-
ings because of adolescents’ presumed diffi-
culties in participating in such activities. In
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recognition of the context within which ado-
lescent suicidal behavior occurs, both adult
providers of the services (e.g., teachers, court
personnel) and peer leaders in schools were
provided education about depression and sui-
cidality.

The ED intervention by Rotheram-
Borus et al. (1996, 2000) was associated with
an increase in therapy appointments attended
by adolescents, and a decrease in suicidal ide-
ation relative to routine care at the end of
treatment, but no significant differences in
suicidal ideation or attempts at an 18-month
follow-up. The supportive and educational
intervention described by Deykin and col-
leagues (1986) similarly did not result in dif-
ferences in presentations in the ED for sui-
cidal ideation, suicide attempts, life-threatening
behavior, or self-harm without suicidal in-
tent, but did result in increases in compliance
with medical recommendations. The rapid
response intervention of Greenfield et al.
(2002) resulted in shorter time to aftercare
and lower rates of hospitalization, but no dif-
ferences on a scale assessing a spectrum of
suicidal behavior from suicide ideation to se-
rious suicide attempts.

The last two of the quasi-experimental
studies focused on adaptations of dialectical
behavior therapy (DBT; Katz et al., 2004
Rathus & Miller, 2002). DBT is a variation
of individual and group cognitive-behavioral
therapy that has been shown to be effective
in reducing self-harm behaviors for adults
with borderline personality disorder (Line-
han, 1993; Linehan et al., 2006). In both of
the studies with youth, adaptations were
made to DBT to increase its relevance for
adolescents. In the Rathus and Miller (2002)
study, parents were involved in the skills
training group so they could serve as coaches,
family members were involved in the individ-
ual therapy sessions when family issues were
perceived as paramount, efforts were made to
target dysfunctional or invalidating family
environments, and the length of therapy was
reduced and skills-training simplified relative
to what is provided to adults. Secondary
treatment targets also focused on develop-
mental themes such as the balance between
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adolescent strivings for self-determination
versus parental need for monitoring and dis-
cipline, and issues regarding individuation
versus dependence on the family (Rathus &
Miller, 2000). Similar changes were made in
the Katz et al. 2004) study. However, because
these youth were psychiatrically hospitalized,
a DBT inpatient milieu was also developed to
foster further generalization of skills.

The outpatient DBT of Rathus and
Miller (2002) resulted in lower rates of hos-
pitalization and higher rates of treatment
completion, but no group differences in cli-
nician-recorded suicide attempts. The inpa-
tient DBT intervention resulted in fewer be-
havioral incidents on the inpatient unit, but
no significant differences in severity of de-
pression, severity of suicidal thoughts, or
number of parasuicidal (suicidal and nonsui-
cidal self harm behavior; Katz et al., 2004).

Randomized Controlled Trial Studies.
Seven randomized controlled trials evaluated
interventions for suicidal adolescents. Two of
the studies (Harrington et al., 1998; Huey et
al., 2004) examined in-home family interven-
tions. Other studies included a social support
intervention (King et al., 2006), cognitive-
behavioral treatment (Donaldson, Spirito, &
Esposito-Smythers, 2005), and group therapy
for suicidal adolescents (Wood, Trainor,
Rothwell, Moore, & Harrington, 2001). Two
studies focused on service utilization for sui-
cidal youth (Cotgrove, Zirinsky, Black, &
Weston, 1995; Spirito, Boergers, Donaldson,
Bishop, & Lewander, 2002).

In the first randomized controlled
study (Harrington et al., 1998), the effective-
ness of an in-home family intervention in
addition to routine care for children and ado-
lescents who had attempted suicide via over-
dose was evaluated. The intervention (one
assessment and four treatment sessions) was
brief in recognition of the risk of early treat-
ment drop-out or discontinuation of treat-
ment by suicidal adolescents (Trautman et al.,
1993), and home-based, because of the fre-
quently observed relationship between ado-
lescent suicidal behaviors and family difficul-
ties. Sessions included a focus on family
problem-solving and communication and
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“the developmental issues of adolescence and
their impact on the family” (p. 513). In the
second family study, Huey and colleagues
(2004) evaluated the efficacy of a multisys-
temic family therapy intervention (MST)
compared to psychiatric hospitalization in re-
ducing suicide attempts among youth referred
for emergency psychiatric hospitalization.
MST is a home-based intervention devel-
oped for families of youth with behavioral
and emotional difficulties that emphasizes in-
tervention at the point of performance (e.g.,
in the school, home, or community). The in-
tervention utilizes evidence-based (often be-
havioral) interventions to improve parenting
ability and communication with youths, to
promote prosocial activity among youths,
and to address systemic factors that may be
contributing to difficulties.

The in-home family intervention of
Harrington et al. (1998) did not result in
overall treatment group differences in sever-
ity of suicidal ideation. However, subgroup
analyses did reveal that there were significant
reductions in suicidal thoughts among youth
who were not depressed. MST resulted in a
greater decrease in the occurrence of youth-
reported suicide attempts over the one-year
follow-up than hospitalization (Huey et al.,
2004). However, the youth assigned to MST
also had higher rates of attempts at study en-
try, and the rates of attempts at one year were
comparable for youth with and without MST.
There were no differences in parent-reports
of self-harm behavior or suicidal ideation.

Donaldson and colleagues (2005) com-
pared a skills-based (cognitive-behavioral) in-
tervention to supportive therapy for suicidal
adolescents. The skills-based intervention
emphasized problem solving and affect man-
agement skills and routinely included parents
in providing collateral information at each
treatment session. Two optional family ses-
sions were allowed in the treatment protocol
in situations where the family difficulties ap-
peared to be interfering with treatment prog-
ress. The treatment was kept brief because of
rates of treatment drop-out by suicidal
youths. The intervention did not result in
differences in severity of suicide ideation or
in rates of suicide attempts over the follow-up.
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King and colleagues (2006) examined
the effectiveness of assistance provided by a
Youth-Nominated Support Team (YST) in
addition to routine care for formerly hospi-
talized adolescents. Weekly contact between
the youth and the YST members nominated
by the youth was encouraged, and psychoe-
ducation and training was provided to the
support team. In 62% of cases, a parent was
nominated as one of the support persons.
However, the YST approach also recognized
that outside-the-family supports (e.g., indi-
viduals in the schools, extended family, or re-
ligious community) can be useful for suicidal
adolescents because some parents of suicidal
teenagers have significant difficulties of their
own that interfere with their ability to be
supportive of youths, and because teenagers
begin to reach beyond their immediate fam-
ily for support as they grow older. The YST
intervention did not result in significantly re-
duced suicide attempts, but girls in the YST
group showed greater reductions in severity
of suicidal ideation and functional impair-
ment relative to those assigned to TAU.

Wood and colleagues (2001) examined
the combination of “developmental group
psychotherapy” and routine care for adoles-
cents who had engaged in suicidal and non-
suicidal self harm behavior at least twice in
the year prior to treatment referral. The in-
tervention was designed to be sensitive to the
developmental needs of adolescents and in-
cluded approaches from cognitive-behavioral
therapy, dialectical behavior therapy, and
psychodynamic group psychotherapy. The
intervention consisted of an initial assess-
ment, six acute group sessions, and a Jong-
term group therapy continuing until the youth
considered themselves ready to leave. The
acute group sessions were focused on six
main themes considered to be relevant to
self-harming adolescents including “relation-
ships, school problems and peer relation-
ships, family problems, anger management,
depression and self-harm, and hopelessness
and feelings about the future” (p. 1247). The
long term group primarily focused on group
processes. Although no differences were
found between groups in severity of depres-
sion and severity of suicidal thoughts, the
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group therapy interventon resulted in signifi-
cantly reduced rates of repeat occurrences of
combined suicidal and nonsuicidal self-harm
behavior (6% vs. 32%) by the end of the study.

Two studies evaluated aspects of ser-
vice utilization in the context of interventions
for suicidal youth (Cotgrove et al., 1995;
Spirito et al., 2002). Cotgrove and colleagues
(1995) examined the impact of providing
youth who had been hospitalized with suicide
attempts a token allowing readmission to the
hospital on demand. The token/hospitaliza-
tion intervention was developed as an alter-
native way to escape temporarily from their
environment and accordingly, the pressures
from the family or home circumstances that
might become intolerable. The intervention
also recognized the need for youth to be ac-
tive participants and decision makers in their
psychiatric treatment and care. There were
no significant differences between groups in
suicide attempts recorded in treatment re-
cords, although a trend was apparent for
lower rate of attempts in the token condition
compared to routine care (6% reattempts vs.
12%).

In the second service utilization study,
Spirito and colleagues (2002) examined the
effectiveness of a compliance enhancement
and problem-solving intervention developed
to increase adherence to outpatient treat-
ment. In the ED intervention, clinicians fos-
tered appropriate expectations for treatment
among both parents and adolescents, re-
viewed or identified factors that might inter-
fere with treatment adherence, and elicited a
contract for attendance for at least four out-
patient sessions. At three months, the ED in-
tervention did not result in an overall change
in number of treatment sessions attended.
However, after controlling for barriers to
treatment, the intervention was associated
with increased treatment attendance. The ef-
fects of the intervention on suicidal behavior
were not assessed.

DISCUSSION

Despite public health concern, there
are insufficient data available from controlled
trials to recommend one intervention over
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another for the treatment of suicidal youths.
To date, however, it appears that interven-
tions for suicidal youth have been in general
more successful at affecting aspects of service
utilization and delivery (e.g., compliance with
medical recommendations, aftercare utiliza-
tion, reduced hospitalization, decreased time
to outpatient appointments) than in reducing
rates of suicide attempts per se. That obser-
vation notwithstanding, most studies have fo-
cused on suicidal youth with heterogeneous
clinical presentations, and have been under-
powered to detect differences in low base rate
outcomes such as suicide attempts.

Mirroring the heterogeneity in clinical
presentations of youths, there were marked
differences in how outcomes were defined,
making it difficult to draw inferences across
studies (O’Carroll et al., 1996). For example,
outcomes ranged from emergency room ad-
missions for suicidal thoughts and suicidal,
life-threatening, or nonsuicidal self-injurious
behaviors (Deykin et al., 1986), to the num-
ber of suicidal and nonsuicidal self-harm be-
haviors combined (Katz et al., 2004; Wood et
al., 2001), to severity of suicide ideation only
(Harrington et al., 1998), to both suicide at-
tempts (operationally defined with at least
some intent to die) and severity of suicidal
ideation (Donaldson et al., 2005; King et al.,
2006; Rotheram-Borus et al., 2000). This di-
versity of defined outcomes of interest can
lead to markedly different inferences both
about the prevalence rates of suicide-related
behaviors (e.g., Meehan, Lamb, Saltzman, &
O’Carroll, 2002) and effectiveness of inter-
vention approaches in reducing these rates or
the severity of suicidal outcomes.

Weisz and Hawley (2002) have high-
lighted the importance of creating develop-
mentally appropriate interventions for ado-
lescents with emotional and behavioral
problems. The developmental features in the
treatment studies reviewed range from
involvement of family or efforts to engage
families in the treatment process, to the
length of treatment itself, to in-home inter-
ventions so that youth can be treated in their
natural environments, to incorporation of
developmental themes in group and individ-
ual therapy. The majority of the interven-
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tions attended to individual psychological
needs of teenagers by providing support and/
or skills training, although it appears that few
interventions have focused on the motivation
of teenagers to participate in treatment, and
modifications made for the cognitive level of
adolescents are often not described. In addi-
tion, most interventions included family
involvement or intervention, although the
degree of family involvement in treatment
protocols varied dramatically. Although de-
tails of interventions are often not well-
described, it appears that it has been less
common for interventions to explicitly ad-
dress issues with peers, or to include some
attention to the school environment or the
school-based setting.

It remains an empirical question as to
whether developmental modifications in
treatment approach or considerations of de-
velopmental context in interventions are di-
rectly related to increased -effectiveness.
Weisz and Hawley (2002), however, have ar-
gued that developmentally appropriate thera-
peutic approaches for adolescents are impor-
tant for treatment effectiveness because risk
and resilience factors, as well as the nature
and context of dysfunction, differ in adoles-
cence relative to other developmental peri-
ods. The lack of compelling data regarding
the relative effectiveness or efficacy of youth
suicide interventions raises questions about
whether developmental considerations in
most interventions to date are adequate. Cer-
tainly, developmental appropriateness of in-
terventions may not be sufficient for reduc-
ing suicidality, but developmental sensitivity
or appropriateness may be an important
factor related to increased effectiveness, sus-
tainability, and generalizability of positive
therapeutic changes, as well as treatment en-
gagement. In the section that follows, we dis-
cuss developmental considerations in inter-
ventions for suicidal youths, and suggest
future directions for research.

Developmental Trajectories

Most interventions that have been de-
veloped for suicidal teenagers have not fo-
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cused on differences among suicidal youths,
but rather have been predicated on the no-
tion that a single approach might be useful
for all such youths. Nonetheless, adolescent
suicide attempters are a heterogeneous group
(Esposito, Spirito, Boergers, & Donaldson,
2003; Goldston et al., 1998; Mandell, Wal-
rath, & Goldston, 2006). The importance of
considering the differences among suicidal
youth is underscored by patterns of differen-
tial response to interventions. For example,
in Harrington et al. (1998), youth without
depressive disorders showed greater reduc-
tions in suicidal thoughts following an in-
home family-based intervention relative to
routine care. Additionally, in King et al.
(2006), girls had greater reductions in sui-
cidal thoughts than boys in response to an
adjunctive social support intervention rela-
tive to treatment as usual.

Different developmental trajectories
also are evident in patterns of suicidal behav-
ior over time among youths. Some youth at-
tempt suicide only once and never think seri-
ously about suicide again. Other youth
appear to be more chronically suicidal with
persistent morbid ideation and repeated
suicide attempts. By definition, youth with
different histories of suicidal thoughts and
behaviors have different developmental tra-
jectories, and by implication, they likely also
have many differences in clinical presentation
and history (Esposito et al., 2003; Goldston
et al., 1998; Mandell et al., 2006). Other than
the Wood et al. (2001) study for youth with
repeat self-harm behavior, most interventions
have not been tailored for youth with differ-
ent histories of suicidal behaviors. Different
interventions may be needed for youth at
greater risk for recurrent suicidal behavior
than for youth whose suicidal behavior did
not occur in the context of multiple and per-
sistent risk factors.

Conner and Goldston (2007) have sug-
gested that some youth may evidence traits
such as impulsivity and aggression that put
them at higher risk for developmental fail-
ures such as difficulties in interpersonal rela-
tionships, school problems, and legal difficul-
ties. Such developmental failures may have a
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cascading effect wherein they set the stage
for subsequent difficulties, increase the likeli-
hood of distal risk factors for suicide such as
depression and substance use, or even serve
as proximal risk factors or triggers for sui-
cidal behavior. To reduce the likelihood of
suicidal behavior, interventions that target
the pattern of difficulties that have emerged
over time, and/or try to reduce the likelihood
of developmental failures may be useful in re-
ducing recurrent suicidal behavior. In this re-
gard, multisystemic family therapy is an in-
tervention that explicitly focuses on multiple
areas of difficulties and the contexts within
which behavioral and emotional problems,
including suicidal behavior occur (Huey et
al., 2004).

Furthermore, most clinicians would
readily admit that working with a suicidal 13-
year-old is usually a considerably different
task than working with a suicidal 19-year-old.
However, most interventions have not explic-
itly acknowledged developmental differences
or different levels of maturity, or the differ-
ent developmental milestones faced by youth
at different ages. As such, it is not clear if
interventions developed to prevent or deter
suicidal behavior among adolescents are al-
ways appropriate for use across the entire age
span of adolescence.

Relapse Prevention in a
Developmental Context

The goals of interventions for suicidal
adolescents can be broadly conceived of as
reducing current distress (or resolving a cur-
rent crisis) and preventing episodes of future
suicidal behaviors. To the extent that inter-
ventions focus on reducing future suicidal
behaviors, they are in essence relapse preven-
tion interventions (Esposito-Smythers &
Goldston, 2008). For example, the YST
intervention (King et al., 20006) is designed to
prevent a recurrence of suicidality after hos-
pitalization via the provision of support and
encouragement of adherence to treatment.
Nonetheless, it is striking that no interven-
tions for suicidal adolescents have been ex-
plicitly framed in the language of established
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relapse prevention approaches for other
problems such as alcohol and substance abuse
(e.g., Witkiewitz & Marlatt, 2004).

Developmentally, an implication of a
relapse prevention approach is that experi-
ence with a specific behavior and the out-
comes of the behavior need to be taken into
account when planning for the future. For
example, in therapy, it often is useful for ado-
lescents to focus on identifying triggers of
suicidal thoughts or behavior so they can
plan how they will cope more effectively with
such situations in the future. The treatments
that included a focus on problem-solving
skills (Donaldson et al., 2005; Harrington et
al., 1998; Katz et al., 2004; Rathus & Miller,
2002; Wood et al., 2001) may facilitate the
ability to identfy high-risk situations and
consideration of behavioral alternatives to
suicidal behaviors when youth are faced with
difficult or upsetting situations.

Nonetheless, learning is often context-
dependent. As such, skills learned when pa-
tients are not acutely distressed or suicidal
may not generalize to those situations when
they are more distressed or at higher risk.
For this reason, cognitive therapy approaches
developed for adults (Berk, Henriques, War-
man, Brown, & Beck, 2004; Brown et al,,
2005), but also used with adolescents in the
recently completed Treatment of Adolescent
Suicide Attempters study (Stanley, 2007)
have included exposure tasks to facilitate re-
lapse prevention. In such tasks, patients are
asked to reimagine the situations that culmi-
nated in their suicide attempts, and then to
describe, or imagine how they might deal
with such situations differently to avoid sui-
cidality. Such exposures, which could also oc-
cur via role playing, might be especially use-
ful for teenagers because they present more
“concrete” or specific situations to discuss
than more abstract discussions of how to
cope with difficulties.

Relapse prevention in the framework
of Marlatt and Donovan (2005) is a self-
control model. However, younger adoles-
cents in particular often do not have appre-
ciable autonomy. Indeed, at these ages and
younger, there is a degree of role captivity
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(Pearlin, 1983) in which there may be little
opportunity to escape sources of distress,
particularly when those stresses are associ-
ated with family dynamics or family systems
issues (Haggerty, Sherrod, Garmezy, & Rut-
ter, 1994). Hence, efforts at fostering self-
control, while meshing with adolescents’
struggle for autonomy, need to be tempered
with the reality that these youth do not have
control over many aspects of their lives. A
resulting challenge of therapy is to identify
opportunities for enhancing self-esteem and
self-control given these constraints. The
green card intervention of Cotgrove et al.
(1995) provided adolescents a degree of con-
trol over rehospitalization, just as the YST
intervention provided adolescents with con-
trol over the intervention by allowing them
to nominate social supports (King et al,
2006). In addition to control over the thera-
peutic environment, future exploration in in-
tervention development should address ways
of establishing or reinforcing adolescents’
sense of control and decision making over
other aspects of their environment that are
appropriate to their developmental level.

Need for Engagement

Suicidal individuals commonly experi-
ence ambivalence about participation in
treatment and discussions of suicidal behav-
ior. The Rotheram-Borus et al. (2000) and
Spirito et al. (2002) studies highlight the po-
tential for brief interventions (e.g., that ad-
dress mending of the parent-child relation-
ships, or the importance of aftercare, or
helping families problem-solve barriers to
care) to impact or increase treatment adher-
ence. Nevertheless, these interventions did
not specifically address the motivational is-
sues of adolescents that are often associated
with treatment drop out. There are a variety
of reasons that suicidal adolescents drop out
of therapy prematurely. For example, they
may experience shame or embarrassment as-
sociated with participating in treatment, may
have a desire to put the suicidal crisis behind
them, may be uncomfortable discussing past
suicidal crises or prevention of future diffi-
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culties, or may simply believe that a suicidal
crisis cannot possibly recur (Goldston, 2003).
From a developmental perspective, adoles-
cents may not want to be in therapy because
participation underscores the fact that they
are different from their peers. In addition,
adolescents may fear the reactions of peers if
they find out about the attempt. Further-
more, teenagers may be uncomfortable with
parental involvement in treatment, particu-
larly when there is conflict between parent
and teen or the teen does not want to discuss
matters with parents.

Parents likewise may not want their
youth to continue in therapy because it im-
plies that their adolescent has a problem, or
they may question the necessity of adoles-
cents continuing in treatment after the im-
mediate crisis is over. Parents may reinforce
tendencies toward dropping out of therapy
when they do not acknowledge the serious-
ness of what has happened (e.g., labeling the
behavior as not serious and/or as manipula-
tive), when they evidence behaviors consis-
tent with shame such as trying to keep the
incident a secret, or when their schedules or
transportation difficulties make it difficult to
consistently bring adolescents to treatment
sessions. Therefore, both suicidal adolescents
and their parents or guardians need to be en-
gaged in or motivated by the treatment pro-
cess.

In the treatment of adolescent alcohol
and substance use behaviors, brief motiva-
tional enhancement therapy approaches have
been shown to affect readiness to change and
commitment to participation in treatment
(Mont, Barnett, O’Leary, & Colby, 2001).
Motivational approaches may be well-suited
for suicidal adolescents because of the reflec-
tive and nonconfrontational stances of thera-
pists which provide validation for adoles-
cents’ feelings, but underscore adolescents’
sense of control over the process. Moreover,
such approaches might help resolve ambiva-
lence regarding the need to be in treatment
or the need to make changes in the life cir-
cumstances in which the suicide attempt
occurred, and may be useful in eliciting di-
rections for treatment directly from the ado-



DanieL aAND GOLDSTON

lescent, and thus, more effectively establish-
ing commitment to change. Motivational
approaches also may be useful in increasing
the likelihood of follow-through in practic-
ing skills or participating in therapeutic en-
deavors between and following therapy ses-
sions.

In this regard, in a recent analysis of
process variables from a randomized con-
trolled trial of cognitive behavior therapy and
nondirective supportive therapy for depressed
and suicidal teens (Donaldson et al., 2005),
Karver and colleages (2008) found that there
was a strong relationship between therapist
alliance with the adolescent and adolescent
involvement in treatments. There was a
trend for client involvement in treatment, in
turn, to be related to the outcome of level
of depressive symptoms in CBT but not the
nondirective supportive therapy. Variables
such as lack of response to or validation of
the youths’ expression of emotion, in turn,
were related to therapist alliance. Although
the results of this study should be interpreted
with caution given the small sample size, the
findings highlight the importance of the
therapist-client relationship in maintaining
motivation and involvement in treatment,
and the need to be especially sensitive to the
emotional state of adolescents who have
made suicide attempts.

Family Considerations

As mentioned, many interventions for
suicidal youth include a focus on family is-
sues, ranging from the home-based interven-
tions (e.g., Harrington et al., 1998; Huey et
al., 2004), to the interventions in which par-
ents are enlisted to help as coaches (e.g., Ra-
thus & Miller, 2002), to interventions to fa-
cilitate parental follow-through with aftercare
recommendations (Rotheram-Borus et al.
2000; Spirito et al., 2002). Family support
and involvement is vital to the success of
treatment with suicidal youth (Logan & King,
2001). Parents or caregivers are responsible
for accessing and maintaining services for
youth. Parents are also crucial in establishing
and maintaining a viable safety plan includ-
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ing parental or caregiver monitoring of the
youth and securing of all potendal lethal
means of harm to self. Family involvement
also provides valuable opportunities to edu-
cate families about suicidal behavior and psy-
chiatric disorders and to process family con-
flict (which may be related to the suicidal
behavior) with a mental health professional.
Family involvement in treatment likewise
provides an avenue for family members to
develop a plan for how to process or manage
future suicidal and risk behaviors.

The issue of validation also can be
considered within a family context. A com-
mon complaint among adolescents attempt-
ing suicide is that “no one understands me”
or “no one understands how I feel.” As ado-
lescents often are pushing away from their
parents as they strive for autonomy, they may
be reluctant to share their feelings or experi-
ences with parents. When adolescents share
less with parents, it may be difficult for par-
ents to offer support or for their support to
be well received. Even among parents who
are aware of what is going on in the life of
their adolescent, parents may be unsympa-
thetic due to frustration with adolescents’
testing of limits, or due to a belief that the
adolescent should not even be in certain situ-
ations. As described in Linehan’s (1993) de-
velopmental model, individuals who do not
feel validated, particularly if they are temper-
amentally prone to emotion dysregulation,
may be more likely to escalate problem be-
haviors such as recurrent suicidal behavior.
Hence, approaches that help adolescents de-
velop ways of eliciting validation from others
or help the parents of adolescents to provide
such validation might be useful.

Social Context of Adolescent
Suicidal Bebavior

Socially, adolescence is a period of
transition. Adolescents are learning to nego-
tiate conflicts with their peers with less input
and supervision from the adults around them.
Teens likewise are relying less on parents for
support and relying more on their peers as
they grow older (Kerr, Preuss, & King,
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2006). In the quest for fitting in and entering
relationships beyond the family, adolescents
may be especially sensitive to their percep-
tions of how peers are viewing them. This
may put pressure on the adolescents to enter
into situations that increase the level of
stress, or increase the possibility of rejection,
and therein increase the risk of suicidal be-
havior. In addition, adolescents’ emerging
sense of self-identify is often rooted in the
norms of the chosen peer group. Indeed,
many of the peers in a chosen peer group
may be troubled themselves or may have en-
gaged in behaviors that may increase the
chances of behavioral and emotional difficul-
ties, including suicidal behaviors. For exam-
ple, peers may imitate or model behaviors
that they are exposed to within their peer
group or circle of influence. In this regard,
Insel and Gould (2008) have noted that
youths who are exposed to suicidal behaviors
among their peers may be at increased risk
for imitating suicidal behaviors. Further-
more, adolescents also are exploring and
learning to negotiate romantic and dating re-
lationships. Particularly if they do not have
perceived support elsewhere in their lives,
the loss of such relationships may be devas-
tating and increase risk for suicidal behaviors.

The Wood et al. (2001) study de-
pended upon a group therapy approach to
provide peer support to adolescents, but also
included a focus on negotiating conflicts with
peers. The YST intervention recognized the
importance of social support offered in vari-
ous contexts (peers, school, religious settings)
as a potential buffer to suicidality and a factor
affecting treatment utilization (King et al.,
2006). As part of a very comprehensive inter-
vention, MST also included a focus on disen-
gaging from problematic peer groups when
that is considered relevant to a teen’s behav-
ioral and emotional difficulties (Huey et al.,
2004). The Deykin et al. (1986) intervention
included a focus on education to peer leaders
in schools, in recognition of their potential
importance in recognizing the difficultes
other adolescents are experiencing. Given
the importance of peer influences both as
supports and risk factors for suicidal behav-
ior, researchers should continue to explore
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ways of shaping and intervening when appro-
priate with peer influences, and helping the
adolescent to cope with difficult peer situa-
tions.

Developmental Strategies for Coping

Several of the interventions described
used cognitive behavioral or problem-solving
approaches to teach or reinforce adaptive
coping skills, and to challenge the negative
thinking associated with suicidality. The po-
tential for such approaches is underscored by
a study with adults indicating that a brief
cognitive behavioral intervention reduced
suicide attempts by half (Brown et al., 2005),
and from recent results from the Treatment
of Adolescents with Depression study (TADS)
that indicated that cognitive behavioral ap-
proaches were comparable in long-term ef-
fectiveness to pharmacotherapy, but reduced
the rates of significant suicide ideation and
behavior associated with medication (Treat-
ment of Adolescents with Depression study
Team, 2007).

Theoretically, most youth should have
entered Piaget’s cognitive stage of formal op-
erations by early to mid-adolescence (Gruber
& Voneche, 1995). This implies that they
should be able to think abstractly about is-
sues, reason, and consider the consequences
of different courses of action (Gruber & Vo-
neche, 1995). Individuals who are distressed,
however, may be particularly prone to more
rigid or egocentric thought, and constricted
problem-solving ability. In this vein, more
concrete aids or coping methods in therapy
may be particularly useful with distressed ad-
olescents. One example of a concrete aid is
that of coping cards, wherein suicidal adoles-
cents may literally write down on index cards
or the inside of a school notebook the coping
strategies or coping thoughts that they have
discussed and practiced in therapy sessions
(Berk et al., 2004). When in difficult situa-
tions or becoming distressed, the adolescents
may then pull out the written coping state-
ments that remind them of specific strategies
or thoughts they may find useful.

Although there are no data available of
which we are aware to indicate that the sui-
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cide attempts of adolescents are more impul-
sive than those of adults, many studies have
described impulsive suicides or suicidal be-
havior by adolescents (e.g., Hoberman &
Garfinkel, 1988). In addition, teens may en-
gage in impulsive behaviors that precipitate
difficulties that then become the occasion for
distress or suicidal behaviors. Developmen-
tally, it is worth noting that this impulsivity
may occur in the context of general tenden-
cies among some adolescents toward greater
risk-taking or reckless behavior and increased
arousal that may be related to biological
changes during this developmental period
(Dahl, 2004). Dahl (2004), for example, cited
the sports car metaphor of adolescents some-
times having “strong ‘turbo-charged’ feelings
with a relatively unskilled set of ‘driving
skills’ or cognitive abilities to modulate
strong emotions and motivations” (p. 17). In-
terventions developed for youth to reduce
patterns of impulsivity or impulsive problem-
solving style may be useful to draw upon in
the treatment of suicidal teenagers (D’Zurilla
& Nezu, 1999; Kendall & Braswell, 1993). In
particular, interventions that support youths’
development of abilities to make decisions
during periods of high arousal (Dahl, 2004)
may be especially useful in reducing impul-
sivity and risk for suicidal and related behav-
iors.

Additionally, hopelessness is a predic-
tor of repeat suicidal behavior among adoles-
cents (Goldston et al., 2001), but it is impor-
tant to realize that adolescents have a different
perspective on the future than adults. For ex-
ample, understandably, when adolescents
look to the future, they often are considering
the attainment of developmental milestones
such as obtaining autonomy from parents,
moving away from home, pursuit of post-
secondary education, dating relationships,
and marriage (Nurmi, 1991). Moreover, ado-
lescents often focus more on short-term re-
wards than long-term goals in decision-
making (Reyna & Farley, 2006). Hence,
when working with adolescents, it may be
useful to focus on shorter rather than longer-
term goals, and/or to focus on developmental
milestones as reasons for continuing to live.

One of the major tasks of adolescence
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is identity development. In this regard, many
young people (and even adults) have not yet
discovered activities that provide them with a
sense of purpose in life. This may be espe-
cially important for suicidal individuals, who
often experience “tunnel-vision” or profound
difficulty stepping back from a single-minded
focus on their psychic pain or inability to
deal with a difficult situation (Shneidman,
1996). To counter such tendencies, it may be
useful for therapists to encourage adolescents
to participate in activities that involve help-
ing other people (e.g., volunteerism) in an ef-
fort to help adolescents to gain perspective
on their problems, develop their assets or
strengths, and to foster “meaning” in their
lives (Ellis & Newman, 1996). In addition,
helping others allows the adolescent to ex-
pand their social network and supports. Re-
search has shown that volunteerism in ado-
lescents is associated with a number of
positive outcomes including higher self-
esteem, higher educational aspirations, and
higher academic motivation (Johnson, Beebe,
Mortimer, & Snyder, 1998).

Lastly, youth spend much of their lives
in school or involved in school-related activi-
ties, and indeed, academic difficulties may in-
crease risk for suicidal behaviors (Daniel et
al., 2006). Provision of treatment for suicidal
youth in school settings (e.g., through school-
based clinics) may be helpful in expanding
positive social support networks for at-risk
youths, fostering school connectedness and
addressing sources of stress within the school,
overcoming barriers to treatment, and pro-
viding a natural environment or setting in
which strategies for coping can be practiced,
with more immediate feedback from mental
health professionals than might be available
otherwise. Future intervention research should
more fully explore ways of addressing the
school context of adolescent suicidal behav-
iors.

CONCLUSIONS

In summary, there is limited evidence
to date of the effectiveness of interventions
in reducing suicide attempts. Given the het-
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erogeneity among adolescent suicide at-
tempters, it is unlikely that a “one size fits
all” approach to treatment will prove effec-
tive for suicidal youth. In addition, given that
multiple developmental contexts are associ-
ated with adolescent suicidal behavior, it may
be that interventions that affect multiple con-
texts of at-risk behaviors (e.g., family, peer,
academic) may yield more generalizable and
sustainable effects than interventions that are
not sensitive to the developmental contexts
and nuances of adolescence. Recognition and
consideration of the developmental and con-
textual factors associated with adolescent sui-
cidal behavior will help researchers in devel-
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Abstract

Suicidal behavior is a leading cause of injury and death worldwide. Information about the
epidemiology of such behavior is important for policy-making and prevention. The authors reviewed
government data on suicide and suicidal behavior and conducted a systematic review of studies on
the epidemiology of suicide published from 1997 to 2007. The authors' aims were to examine the
prevalence of, trends in, and risk and protective factors for suicidal behavior in the United States and
cross-nationally. The data revealed significant cross-national variability in the prevalence of suicidal
behavior but consistency in age of onset, transition probabilities, and key risk factors. Suicide is more
prevalent among men, whereas nonfatal suicidal behaviors are more prevalent among women and
persons who are young, are unmarried, or have a psychiatric disorder. Despite an increase in the
treatment of suicidal persons over the past decade, incidence rates of suicidal behavior have remained
largely unchanged. Most epidemiologic research on suicidal behavior has focused on patterns and
correlates of prevalence. The next generation of studies must examine synergistic effects among
modifiable risk and protective factors. New studies must incorporate recent advances in survey
methods and clinical assessment. Results should be used in ongoing efforts to decrease the significant
loss of life caused by suicidal behavior.
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Introduction

Suicide is an enormous public health problem in the United States and around the world. Each
year over 30,000 people in the United States and approximately 1 million people worldwide
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die by suicide, making it one of the leading causes of death (1-3). A recent report from the
Institute of Medicine (National Academy of Sciences) estimated that in the United States the
value of lost productivity due to suicide is $11.8 billion per year (4). Reports from the World
Health Organization (WHO) indicate that suicide accounts for the largest share of the
intentional injury burden in developed countries (5) and that suicide is projected to become an
even greater contributor to the global burden of disease over the coming decades (6,7). The
seriousness and scope of suicide has led both the WHO (8) and the US government (2,3) to
call for an expansion of data collection on the prevalence of and risk factors for suicide and
nonfatal suicidal behavior to aid in the planning of public-health strategies and health-care
policies and in the monitoring of behavioral responses to policy changes and prevention efforts.

Addressing these calls, in this paper we provide a review of the epidemiology of suicidal
behavior and extend earlier reviews in this area (9—21) in two important ways. First, we provide
an update on the prevalence of suicidal behavior over the past decade. The socioeconomic and
cultural factors with which suicidal behavior is associated, such as the quality and quantity of
mental health services, have changed dramatically (22,23), making it important to examine
whether and how the prevalence of suicidal behavior has changed over time. Second, most
prior reviews have focused on a specific country (e.g., the United States), subgroup (e.g.,
adolescents), or behavior (e.g., suicide attempts). We review data from multiple countries, on
all age groups, and on different forms of suicidal behavior, providing a comprehensive picture
of the epidemiology of suicidal behavior. Moreover, given recent technologic developments
in injury surveillance systems (24), as well as the recent completion of several large-scale
epidemiologic studies examining the cross-national prevalence of suicidal behavior (25-28),
an updated review of this topic is especially warranted at this time.

Terminology and definitions in suicide research

We use the terminology for and definitions of suicidal behavior outlined in recent consensus
papers on this topic (29-32). We define suicide as the act of intentionally ending one's own
life. Nonfatal suicidal thoughts and behaviors (hereafter called “suicidal behaviors™) are
classified more specifically into three categories: suicide ideation, which refers to thoughts of
engaging in behavior intended to end one's life; suicide plan, which refers to the formulation
of a specific method through which one intends to die; and suicide attempt, which refers to
engagement in potentially self-injurious behavior in which there is at least some intent to die.
Most researchers and clinicians distinguish suicidal behavior from nonsuicidal self-injury (e.g.,
self-cutting), which refers to self-injury in which a person has no intent to die; such behavior
is not the focus of this review (33-35).

We first review data on the current rates of and recent trends in suicide and suicidal behavior
in the United States and cross-nationally. Next we review data on the onset, course, and risk
and protective factors for suicide and suicidal behavior. Finally, we summarize data from recent
suicide prevention efforts and conclude with suggestions for future research.

Materials and Methods

Main data sources

Suicide—Data on annual suicide mortality in the United States are maintained by the National
Vital Statistics System of the Centers for Disease Control and Prevention (CDC) and were
retrieved for this review using the Web-based Injury Statistics Query and Reporting System
(WISQARS) (36). In examining recent time trends, we examined rates of suicide in the United
States from 19902005, the most recent data currently available. Suicide data for many other
countries are maintained by the WHO (8). We included information in this review from a wide
range of countries and for those countries with the highest reported rates of suicide, but we did
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not include data for every country because of space constraints. Cross-national variability in
the most recent year for which suicide data were available precluded an analysis of recent
trends at the same level of detail as that for the United States.

Suicidal behavior—The CDC also maintains data on the estimated rate of nonfatal self-
injury based on a national surveillance system of injuries treated in US hospital emergency
departments (the National Electronic Injury Surveillance System) (37). We reviewed these data
to estimate the rate of nonfatal self-injury in the United States. Although these data provide
valuable information about the scope of this problem, they have three notable limitations: They
lack precision in that they do not distinguish between suicidal and nonsuicidal self-injury; they
do not provide data on characteristics or risk or protective factors; and they fail to capture self-
injury not treated in US hospital emergency departments. In order to address these limitations,
we also obtained data on the prevalence and characteristics of nonfatal suicidal behavior in the
United States and other countries via a systematic electronic search of the recent peer-reviewed
literature (1997-2007). We searched the US National Library of Medicine's PubMed electronic
database using the title and abstract search terms “suicide,” “suicidal behavior,” and “suicide
attempt” and requiring the term “epidemiology” or “prevalence.” This search yielded 1,052
abstracts, which we reviewed individually. We used these articles to inform the review if the
authors reported the prevalence of suicide (n = 28) or suicidal behavior (# = 65) within some
well-defined population, reported on risk/protective factors or prevention programs (rn = 132),
or provided a review of studies on one or more of the aforementioned topics (z=102). Excluded
were studies with small sample sizes (<100; » = 73), studies for which the full article was not
available in English (» = 108), studies of narrowly defined subpopulations (e.g., specific
clinical samples) or irrelevant topics (e.g., cellular suicide) (n = 493), and studies that did not
provide a specific measure of one of the suicidal behaviors outlined above (z = 51). When we
identified multiple articles reporting on the same data source (e.g., the CDC Youth Risk
Behavior Survey), we used only the primary or summary report to avoid redundancy.

Suicide in the United States

Current rates—In the United States, suicide occurs among 10.8 per 100,000 persons, is the
11th-leading cause of death, and accounts for 1.4 percent of all US deaths (36). A more detailed
examination of the data by sex, age, and race/ethnicity reveals significant sociodemographic
variation in the suicide rate. As figure 1 illustrates, there are no group differences until mid-
adolescence (ages 15—19 years), at which time the rate among males increases dramatically
relative to the rate among females. The rise for males is greatest among Native Americans/
Alaskan Natives, increasing more than fivefold during adolescence and young adulthood, from
9.1 per 100,000 (ages 10—14 years) to 51.9 per 100,000 (ages 20—24 years). The rate for Native
American/Alaskan Native males declines during middle adulthood before peaking again during
older age. Non-Hispanic White males also have a sharp increase during adolescence and young
adulthood (from 2.0/100,000 at ages 10—14 years to 23.0/100,000 at ages 20—24 years) and a
second one from ages 65-69 years (23.9/100,000) to age 85 years or more (49.7/100,000). The
rates for women are lower and virtually nonoverlapping with those of men, with two exceptions
being suicide among Native American/Alaskan Native women during adolescence (ages 10—
19 years) and suicide for White women during middle age (ages 55-59 years). Suicide rates
for people of Hispanic and Asian race/ethnicity, not presented in figure 1 because of space
constraints, were generally similar to those for Black males and females.

Recent trends—Figure 2 depicts recent trends (1990-2005) in rates of suicide in the United

States, with separate lines plotted by sex (male/female) and age group (1024, 2544, 45-64,
or >65 years). Suicide rates stratified by race/ethnicity did not change during this time period
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and so were not included for ease of presentation. As the figure shows, the suicide rate is
consistently higher for males than for females. Substantive decreases have occurred for elderly
males (ages >65 years), who show a decrease from 41.4 per 100,000 to 29.5 per 100,000, and
for young males (ages 10-24 years), who show a decrease from 15.7 per 100,000 to 11.4 per
100,000. The overall US suicide rate decreased from 12.4 per 100,000 to 11.0 per 100,000 (an
11.1 percent decrease) during this time.

Cross-national suicide rates

Current rates—International data from the WHO indicate that suicide occurs in
approximately 16.7 per 100,000 persons per year, is the 14th-leading cause of death worldwide,
and accounts for 1.5 percent of all deaths (8). As figure 3 illustrates, suicide rates vary
significantly cross-nationally. In general, rates are highest in Eastern Europe and lowest in
Central and South America, with the United States, Western Europe, and Asia falling in the
middle. Despite the wide variability in rates, there is a consistently higher rate among men than
among women, with men more often dying by suicide at a ratio of 3:1-7.5:1. Two notable
exceptions are India and China, where there are no clear sex differences. The male:female ratio
is 1.3:1 in India, 0.9:1 in mainland China, and 2.0:1 in Hong Kong. The reason for the absence
of a sex difference in India and mainland China is not known, but it has been suggested that
the lower social status of females in the context of disempowering circumstances and the more
lethal methods used in these countries, such as self-burning in India (38) and ingestion of
pesticides in China (39), may account for this pattern. Given that India and China alone
constitute nearly half of the world's population, this “atypical” ratio may well represent a typical
pattern when considered on the basis of the global population.

Recent trends—Definitive data do not exist on worldwide trends in suicide mortality
because of cross-national differences in reporting procedures and data availability. The WHO
has maintained cross-national data on suicide mortality since 1950; however, there are
inconsistencies in reporting by individual country, with only 11 countries providing data in
1950, 74 in 1985, and 50 in 1998. Moreover, the fact that some governments have treated
suicide as a social or political issue rather than a health problem may have diminished the
validity of earlier data and resulting estimates. Given these inconsistencies, it is difficult to
generate an accurate cross-national estimate of trends. Nevertheless, the data maintained by
the WHO suggest that the global rate of suicide increased between 1950 and 2004, especially
for men (40), and data-based projections suggest that the number of self-inflicted deaths will
increase by as much as 50 percent from 2002 to 2030 (7). Given the inconsistencies in data
sources both within and across countries (40—42), though, a definitive picture of long-term
trends in global suicide death cannot be formed.

Suicidal behavior in the United States

Current rates—Figure 4 presents CDC data (37) on nonfatal self-injury in the United States
for 2006, by age group. There is a significant increase in risk of nonfatal self-injury (both
suicidal and nonsuicidal in nature) during adolescence and young adulthood which then
decreases monotonically throughout adulthood. In contrast to suicide mortality, rates of
nonfatal self-injury are consistently higher among females. Data from our systematic review
suggest that for US adults (ages >18 years), the lifetime prevalence of suicide ideation is 5.6—
14.3 percent, with an interquartile range (IQR) of 7.9—13.9. For suicide plans, the lifetime
prevalence is 3.9 percent, and for suicide attempts it is 1.9—8.7 percent (IQR, 3.0-5.1) (see
table 1 for studies). Twelve-month prevalence estimates are in the range of 2.1-10.0 percent
(IQR, 2.4-6.7) for suicide ideation, 0.7—7.0 percent (IQR, 0.7-5.5) for suicide plans, and 0.2—
2.0 percent (IQR, 0.3—1.3) for suicide attempts, with higher rates for younger adults and females
(table 1). Some of the variation in rates is probably due to sample selection (e.g., a high rate
of attempts in the study including only Native Americans) and variability in the methods used
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to assess suicidal behaviors. For instance, questions asking about “thoughts of death” generate
higher prevalence estimates for suicide ideation than questions asking about “seriously
considering suicide” (43), and questions requiring endorsement of an intent to die from self-
injury yield lower estimates of suicide attempts than questions asking simply whether a person
has made a “suicide attempt™ (34).

Studies in adolescents (ages 12—17 years) suggest that lifetime prevalences are in the range of
19.8-24.0 percent (IQR, 19.8-24.0) for suicide ideation and 3.1-8.8 percent (IQR, 3.1-8.8)
for suicide attempts (there are no lifetime data on suicide plans). Twelve-month prevalence
estimates are in the range of 15.0-29.0 percent (IQR, 16.9-24.1) for suicide ideation, 12.6—
19.0 percent (IQR, 13.8-18.2) for suicide plans, and 7.3—10.6 percent (IQR, 8.0—8.8) for suicide
attempts (table 1).

A comparison of the prevalence estimates for suicidal behavior between adults and adolescents
raises the question of how it is possible that adults have a lower lifetime prevalence than
adolescents. In fact, the lifetime prevalence of each individual suicidal behavior among adults
is lower than the 12-month prevalence among adolescents. One possible explanation is that the
rates of suicidal behavior in the United States are increasing dramatically among adolescents,
but this is inconsistent with data on trends in adolescent suicide (reviewed above) and suicidal
behaviors (reviewed below). A more likely explanation is that adults underreport lifetime
suicidal behaviors. Evidence of such a bias was found in a study by Goldney et al. (44), in
which 40 percent of adolescents who initially reported suicide ideation at one time point denied
any lifetime history of suicide ideation when interviewed 4 years later as young adults.

Recent trends—CDC data (37) from 2001-2006 are available for comparison. As figure 5
shows, the rate of nonfatal self-injury (both suicidal and nonsuicidal in nature) increased during
this period. Each age and sex group examined showed an increase, and the overall rate increased
from 113.4 per 100,000 to 132.0 per 100,000 (16.5 percent). Data from our systematic review
suggested that the estimated 12-month prevalence of suicidal behaviors among adults in the
United States has remained stable in recent years. One recent study revealed that although use
of health-care services increased dramatically among suicidal adults in the decade between
1990-1992 and 2001-2003, the 12-month prevalence did not change significantly for suicide
ideation (2.8 percent—3.3 percent), suicide plans (0.7 percent— 1.0 percent), or suicide
attempts (0.4 percent—0.6 percent) (22). Data on the 12-month prevalence of suicidal
behaviors among adolescents from the CDC Youth Risk Behavior Survey are more
encouraging and indicate that from 1991 to 2005 there was a decrease in the rates of suicide
ideation (29.0 percent—16.9 percent) and plans (18.6 percent—13.0 percent) but no such
decrease for attempts (7.3 percent— 8.4 percent) (45).

Onset and course—The carliest onset ever reported for suicidal behaviors is in children as
young as 45 years (21,46-50). However, some authors have argued that children younger
than 10 years are rarely capable of understanding the finality of death and therefore cannot
make a suicide attempt (51,52). The most consistently reported pattern is that the risk of first
onset for suicidal behavior increases significantly at the start of adolescence (12 years), peaks
at age 16 years, and remains elevated into the early 20s. This means that adolescence and early
adulthood are the times of greatest risk for first onset of suicidal behavior (47,53). Early
stressors such as parental absence and family history of suicidal behavior have been associated
with an earlier age of onset (53,54).

Relatively few investigators have examined the course of suicidal behaviors. Data using
retrospective recall of age of onset suggest that 34 percent of lifetime suicide ideators go on to
make a suicide plan, that 72 percent of persons with a suicide plan go on to make a suicide
attempt, and that 26 percent of ideators without a plan make an unplanned attempt (47). The
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majority of these transitions occur within the first year after onset of suicide ideation (60 percent
for planned first attempts and 90 percent for unplanned first attempts) (47). These findings
indicate that the presence of suicide ideation and a suicide plan significantly increase the risk
of a suicide attempt and that risk of a suicide attempt among persons without a plan is limited
primarily to the first year after onset of suicide ideation. Prior suicidal behaviors are among
the strongest predictors of subsequent suicidal behaviors (4,55-57); however, suicide ideation
in the continued absence of a plan or attempt is associated with decreasing risk of suicide plans
and attempts over time (58).

Suicidal behavior cross-nationally

Current rates—As with suicide death, there is considerable cross-national variability in the
prevalence of suicidal behaviors. Across all studies identified that assessed lifetime prevalence
among adults in individual countries, estimates varied widely for suicide ideation (3.1-56.0
percent; IQR, 8.0-24.9), suicide plans (0.9-19.5 percent; IQR, 1.5-9.4), and suicide attempts
(0.4-5.1 percent; IQR, 1.3-3.5). Estimates of the 12-month prevalence of suicidal behaviors
among adults also showed wide variability for suicide ideation (1.8-21.3 percent; IQR, 2.4—
8.8), plans (0.5-12.2 percent; IQR, 0.9-6.2), and attempts (0.1-3.8 percent; IQR, 0.4—-1.5). As
in the United States, prevalence estimates were consistently higher among adolescents for the
lifetime prevalence of suicide ideation (21.7-37.9 percent; IQR, 21.7-37.9), plans (3.0 percent;
one study), and attempts (1.5-12.1 percent; IQR, 2.2-8.8), as well as for the 12-month
prevalence of suicide ideation (11.7-26.0 percent; IQR, 14.8-22.9), plans (5.0-15.0 percent;
IQR, 5.0-15.0), and attempts (1.8-8.4 percent; IQR, 2.7-4.7) (table 1).

One important limitation in comparing results across studies of suicidal behavior is that
different studies use different questions to assess these behaviors, so it is not clear how much
of the variability observed across studies is due to differences in measurement methods. In
three recent cross-national studies, investigators have attempted to remedy this problem by
using consistent measurement strategies across countries. These are: 1) the WHO/EURO
Multicentre Study on Parasuicide (n = 22,665) (28,59,60), which included persons engaging
in “parasuicide” (i.e., combining suicidal and nonsuicidal self-injury) who were treated at
medical centers in 15 European countries; 2) the WHO Multisite Intervention Study on Suicidal
Behaviours (n = 69,797) (27,61,62), which included community samples in eight countries;
and 3) the WHO World Mental Health Survey, which provides data on the epidemiology of
suicidal behaviors in 28 countries in the Americas, Europe, Asia, Africa, the Middle East, and
the Pacific. Interestingly, all three studies revealed wide cross-national variation in suicidal
behaviors. For instance, analyses for the first 17 World Mental Health Survey countries (n =
84,850) yielded prevalence estimates for suicide ideation (3.0-15.9 percent; IQR, 4.4—-11.7),
plans (0.7-5.6 percent; IQR, 1.6—4.0), and attempts (0.5-5.0 percent; IQR, 1.5-3.2) that were
consistent with those reviewed above. The pooled cross-national prevalence estimates in this
study were: for suicide ideation, 9.2 percent (standard error, 0.1); for suicide plans, 3.1 percent
(standard error, 0.1); and for suicide attempts, 2.7 percent (standard error, 0.1) (25) (table 1).
Interestingly, rates of suicidal behavior do not mirror the geographic pattern reported for suicide
death (e.g., high rates in Eastern Europe, low rates in South America), nor do they differ
systematically between developed and developing countries (25).

Recent trends—Our search did not yield any cross-national studies of trends in suicidal
behavior. However, it is notable that the prevalence estimates found in the studies we reviewed
are quite consistent with those obtained in an earlier cross-national review of nine studies of
adult suicidal behavior conducted in the 1980s (26)—suggesting, but by no means confirming,
that there has been no major change in trends over time. Trends in suicidal behavior within
individual countries also appear to have been fairly steady over time (22,58,63,64). The fact
that within-country trends show internal consistency (i.e., greater agreement on prevalence
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estimates and evidence of stable patterns over time) means that there must be some stable
between-country differences in the determinants of suicidal behavior prevalences and trends
that remain to be discovered.

Onset and course—Data on the onset and course of suicidal behaviors appear to be quite
consistent cross-nationally and look similar to the previously mentioned data from studies in
the United States. Data from the World Mental Health Survey indicate that for all countries
examined, the risk of first onset of suicide ideation increases sharply during adolescence and
young adulthood and then stabilizes in early midlife (25). There is consistency in the timing
and probability of transitioning from suicide ideation to suicide plans and attempts, with 33.6
percent of ideators going on to make a suicide plan (IQR, 29.8-35.6) and 29.0 percent of
ideators making an attempt (IQR, 21.2-33.1) (25). In addition, the high risk of transitioning
from ideation to a plan and an attempt during the first year after ideation onset that was found
in the United States (47) was replicated across all countries examined, with the transition from
ideation to an attempt occurring during the first year more than 60 percent of the time across
all countries (25). These findings indicate that the onset and course of suicidal behaviors are
quite consistent cross-nationally.

Below, we review evidence on risk factors for both suicide and suicidal behaviors, given the
substantial overlap in the risk factors reported to predict these behaviors (34,65), although we
note that several studies have reported differences in some risk factors for suicide and suicidal
behaviors (66,67). Most of the studies reviewed above also contained information about risk
factors for suicidal behaviors. We do not distinguish between studies conducted in different
countries, given that the risk factors reported have been consistent across virtually all countries
examined. Given that there is a large and ever-expanding body of literature on risk factors for
suicidal behaviors, we provide a summary of only the strongest and most consistently reported
factors.

Demographic factors—Demographic risk factors for suicide include male sex, being non-
Hispanic White or Native American (in the United States), and being an adolescent or older
adult. Demographic risk factors for suicidal behaviors (in the United States and cross-
nationally) include being female, being younger, being unmarried, having lower educational
attainment, and being unemployed (25-28,40,68). The differences in male:female ratio are
often attributed to the use of more lethal suicide attempt methods, greater aggressiveness, and
higher intent to die among men (34,69). As mentioned above in connection with India and
China, the gender-specific lethality of methods may vary cross-nationally. The other
demographic factors mentioned (younger age, lack of education, and unemployment) may
represent increased risk for suicidal behaviors associated with social disadvantage, although
the mechanisms through which these factors may lead to suicidal behavior are not yet
understood.

Psychiatric factors—The presence of a psychiatric disorder is among the most consistently
reported risk factors for suicidal behavior (25,47,70—74). Psychological autopsy studies reveal
that 90-95 percent of the people who die by suicide had a diagnosable psychiatric disorder at
the time of the suicide (75), although this percentage is lower in non-Western countries such
as China (76,77). Mood, impulse-control, alcohol/substance use, psychotic, and personality
disorders convey the highest risks for suicide and suicidal behavior (25,34,47,70,71,78-81),
and the presence of multiple disorders is associated with especially elevated risk (25,47,80,
82).

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

Page 8

Psychological factors—Researchers have begun to examine more specific constructs that
may explain exactly why psychiatric disorders are associated with suicidal behavior. Several
such risk factors include the presence of hopelessness (83—85), anhedonia (49,86),
impulsiveness (70,87—89), and high emotional reactivity (86,87,90), each of which may
increase psychological distress to a point that is unbearable and lead a person to seek escape
via suicide (88,91-93).

Biologic factors—Family, twin, and adoption studies provide evidence for a heritable risk
of suicide and suicidal behavior (94-99). Much of the family history of suicidal behavior may
be explained by the risk associated with mental disorders (100); however, some studies have
provided evidence for familial transmission of suicidal behavior even after controlling for
mood and psychotic disorders (101). Researchers have not identified genetic loci for suicide
in molecular genetic studies in light of the complex nature of the phenotype (102,103) but
instead have searched for biologic correlates of suicidal behavior that may arise through gene-
environment interactions (104—109). The biologic factors most consistently correlated with
suicidal behavior involve disruptions in the functioning of the inhibitory neurotransmitter
serotonin. Persons who die by suicide have lower levels of serotonin metabolites in their
cerebrospinal fluid (110-113), higher serotonin receptor binding in platelets (114,115), and
fewer presynaptic serotonin transporter sites and greater postsynaptic serotonin receptors in
specific brain areas such as the prefrontal cortex (101,116), suggesting deficits in the ability
to inhibit impulsive behavior (101,117). Notably, however, similar deficits in serotonergic
functioning are found in other impulsive/aggressive behaviors such as violence and fire-setting
(118) and appear to be nonspecific to suicide.

Stressful life events—Most theoretical models of suicidal behavior propose a diathesis-
stress model in which the psychiatric, psychological, and biologic factors above predispose a
person to suicidal behavior, while stressful life events interact with such factors to increase
risk. Consistent with such a model, suicidal behaviors often are preceded by stressful events,
including family and romantic conflicts and the presence of legal/disciplinary problems (72,
76,119,120). The experience of persistent stress also may explain why persons in some
occupations, such as physicians (121), military personnel (122—125), and police officers
(126), may have higher rates of suicidal behavior; however, this increased risk may be
explained by the demographic and personality characteristics of people who select such
occupations (125,127). More distal stressors, such as perinatal conditions and child
maltreatment, also have been linked to subsequent suicidal behavior (128—132). One goal for
future research is to begin to specify the mechanisms through which such factors may increase
risk.

Other factors—The list of risk factors outlined above is not exhaustive, and there is emerging
evidence for a range of other factors, including access to lethal means such as firearms and
high doses of medication (66,127,133—135), chronic or terminal illness (136,137),
homosexuality (138—140), the presence of suicidal behavior among one's peers (141-144), and
time of year (with higher rates consistently being reported in May and June) (145-148).
Improvement in the ability to predict suicidal behavior through the continued identification of
specific risk factors represents one of the most important directions for future studies in this
area.

Protective factors

Protective factors are those that decrease the probability of an outcome in the presence of
elevated risk. Although formal tests of protective factors are rare in the suicide research
literature, several studies of factors associated with lower risk of suicidal behavior have yielded
interesting results. Religious beliefs, religious practice, and spirituality have been associated
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with a decreased probability of suicide attempts (149—152). Potential mediators of this relation,
such as moral objections to suicide (153) and social support (154), also seem to protect against
suicide attempts among persons at risk. Perceptions of social and family support and
connectedness also have been studied outside the context of religious affiliation and have been
shown to be significantly associated with lower rates of suicidal behavior (155-159). Being
pregnant and having young children in the home also are protective against suicide (160,
161); however, the presence of young children is associated with a significantly increased risk
of first onset of suicidal ideation. These findings highlight the importance of attending carefully
to the dependent variable in question when examining risk and protective factors for suicidal
behavior.

Prevention/intervention programs

The relatively stable rates of suicide and suicidal behavior over time highlight the need for
greater attention to prevention and intervention efforts. A recent systematic review of suicide
prevention programs revealed that restricting access to lethal means and training physicians to
recognize and treat depression and suicidal behavior have shown impressive effects in reducing
suicide rates (135). Means-restriction programs can decrease suicide rates by 1.5-23 percent
(162-166), while primary-care physician education and training programs show reductions of
22-73 percent (167-170). Although effective prevention programs exist, the fact that many
people engaging in suicidal behavior do not receive treatment of any kind (22,171-173)
underscores the need for greater dissemination of information and further development of
prevention efforts (41,174,175).

Discussion

Summary of findings

The past decade of research on the epidemiology of suicide has yielded several key findings.
First, global estimates suggest that suicide continues to be a leading cause of death and disease
burden and that the number of suicide deaths will increase substantially over the next several
decades. Second, the significant cross-national variability reported in rates of suicide and
suicidal behavior appears to reflect the true nature of this behavior and is not due to variation
in research methods. Third, there is cross-national consistency in the early age of onset of
suicide ideation, the rapid transition from suicidal thoughts to suicidal behavior, and the
importance of several key risk factors. Fourth, despite significant developments in treatment
research and increased use of health-care services among suicidal persons in the United States,
there appears to have been little change in the rates of suicide or suicidal behavior over the past
decade.

The 11.1 percent decrease in the US suicide rate since 1990 is encouraging. Enthusiasm is
tempered, however, by knowledge of the fact that the suicide rate is currently at approximately
the same level as in 1950 and even 1900, with periodic fluctuation between 10.0 per 100,000
and 19.0 per 100,000 over the past 100 years (4,9,176). Similar stable patterns have been
observed in other countries (177). Moreover, data on nonfatal self-injury show a 16.5 percent
increase in such behavior in only the past 6 years, especially for youth. It is possible that the
decrease in youth suicide over this period coupled with the increase in nonfatal self-injury
treated in emergency departments is the result of decreased lethality of youth suicidal behavior
(perhaps due to safer medication and less access to firearms). An alternative possibility is that
the increase in nonfatal self-injury is explained largely by increases in the occurrence of
nonsuicidal self-injury. More careful assessment of the intent behind self-injury is needed to
address this question. Regardless of the ultimate answers to these questions, it is clear that
major advances are needed to enhance understanding of the causes of suicidal behavior and to
further decrease the loss of life due to suicide.
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Research directions

The next generation of epidemiologic studies in this area must move beyond reporting of
prevalence estimates and known risk factors. Below we review several developing lines of
investigation that could be used to improve research on the epidemiology of suicidal behavior.
In doing so, we propose an agenda for future studies in this area that addresses many existing
gaps in our understanding of suicidal behavior.

Testing theoretical models—There is no debate among epidemiologists and clinical
investigators that suicidal behaviors are complex, multiply determined phenomena, yet most
investigators continue to test bivariate associations between atheoretical demographic or
psychiatric factors and suicidal behaviors, with little regard for existing theoretical models.
Several notable exceptions exist, such as the testing of diathesis-stress models (70) and gene-
environment interactions (106). True advances in understanding of suicidal behaviors are likely
to come only through increased testing of these and other models.

A related issue is that while most studies examining suicide ideation, plans, and attempts have
shown that similar risk factors predict these outcomes, virtually no studies have more
specifically tested which factors predict transitions from ideation to plans and attempts. Such
an approach has been useful in other areas, such as the study of drug and alcohol problems—
where, for instance, factors that predict ever drinking differ from those that predict development
of a drinking problem among drinkers, which in turn differ from those that predict alcohol
dependence among problem drinkers (178—180). In the suicide literature, interventions that
reduce rates of suicide attempts often do not show similar reductions in ideation (181,182),
suggesting that their effect may lie in decreasing the probability of transitioning from ideation
to an attempt rather than in reducing ideation altogether. Understanding this kind of specificity
can help us strengthen theories about causal processes and develop more effective
interventions.

Incorporating methodological advances—Key methodological obstacles in the study
of suicidal behavior include the low base rate of suicidal behavior and the motivation to conceal
suicidal thoughts and intentions. These problems have hindered suicide research for decades;
however, recent methodological advances now offer novel solutions, outlined below.

Low base-rate problem: New developments in survey methodology make it easier than ever
before to conduct large surveys using inexpensive methods such as interactive voice-response
telephone surveys (183—185) and Web-based surveys (186—188). These methods are most
effective when respondents have a known relationship to the researchers, as in the case of
clinical samples. Although clinical epidemiology is an underdeveloped research area, advances
inthe use of electronic medical records and electronic clinical decision support tools will almost
certainly lead to an expansion of this field. Prospective research on risk and protective factors
for suicide and suicidal behavior could be dramatically improved by such developments.

One important direction is using such methods to study high-risk samples prospectively. For
instance, given that nearly 20 percent of high-school students report 12-month suicide ideation
and that suicide is the second-leading cause of death among college students in the United
States, researchers could screen large samples of college students before their first semester,
identify those with recent suicide ideation, and follow that group over time in order to identify
risk factors for suicide attempts in this high-risk group. The structure of the college setting
(e.g., the availability of the Internet and e-mail, the 4-year time line) greatly increases the
feasibility of such studies. On a larger scale, given that approximately 3 percent of US adults
report 12-month suicide ideation, resources like the CDC Behavioral Risk Factor Surveillance
System (189), which interviews over 350,000 people per year, could identify 10,500 suicide
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ideators who could be followed prospectively to examine risk factors for a suicide attempt.
Psychological autopsy studies could be done with a matched control group of nonattempting
ideators; this would yield valuable information about more specific risk factors for suicide.
These are only a few of the many directions now possible, given these exciting technologic
advances.

Detection of suicidal behavior: Researchers studying sensitive and potentially shameful
topics such as illicit drug use, sexual practices, and suicidal behavior have long realized that
people often underreport such behavior in order to avoid embarrassment or intervention
(190). Methods for limiting the influence of social desirability include using computer-based
interviews (191), presenting survey items in written form rather than reading them aloud
(192), and using anonymous surveys, which have been shown to yield rates of suicidal behavior
as much as 2-3 times higher than those of nonanonymous surveys (193,194). Another
important advance is the development of behavioral methods for assessing implicit thoughts
about self-injurious behavior. Methods have recently been developed that use a person's
response times to self-injury-related stimuli presented in a brief computer-based test to measure
implicit associations with self-injury. Such tests circumvent the use of self-reporting and have
been shown to accurately detect and predict suicidal behavior (195,196). Such methods could
be used to supplement self-reports and to test the percentage of cases identified via behavioral
methods that also are detected by standard self-report methods to gain a better understanding
of the current extent of underreporting of suicidal behavior.

Conducting epidemiologic experiments—Perhaps one of the most important directions
for research on the epidemiology of suicidal behavior is increased use of epidemiologic
experiments on prevention and intervention procedures. Such studies serve multiple purposes.
First, they allow for tests of causation that are not possible with the correlational designs that
dominate this area of research. Second, they address the biggest shortcoming in suicide research
to date: the inability to dramatically decrease rates of suicidal behavior and mortality despite
decades of research and associated commitment of resources.

As a preliminary step, descriptive data are needed on rates of treatment utilization among
persons exhibiting suicidal behavior, including data on treatment adequacy and the presence
of potentially modifiable barriers to treatment (197,198). Following this, efforts will be
required to build on findings from recent natural experiments, quasi-experiments, and true
experiments on methods of suicide prevention (135).

Natural experiments: Changes in social policy or historical events provide valuable
opportunities to study factors that may influence suicidal behavior. For instance, one of the
biggest controversies in the study and treatment of suicidal behavior is whether the recent
development of selective serotonin reuptake inhibitors (SSRIs) has led to a decrease, or a
paradoxical increase, in suicidal behavior among children and adolescents. Epidemiologists
are perfectly poised to test this question, especially given advances in the development and
maintenance of electronic health records. Several studies have documented a decrease in
suicide following the development of SSRIs and associated with the prescription of SSRIs
(199-202). However, there has recently been a decrease in the prescription of SSRIs to US
children and adolescents following an observed increase in suicide among adolescents taking
SSRIs and the issuance of a “black box” warning (a label on the medication package insert
indicating possible adverse effects) by the Food and Drug Administration (203,204).
Epidemiologic studies are under way to test differences in suicide trends before and after
implementation of the black box warning as mediated by disaggregated changes in levels of
SSRIs prescribed to youth.
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Quasi-experiments: Quasi-experimental designs strengthen the case for causality and are a
useful alternative when true experiments are not feasible, as is often the case in epidemiologic
research. One recent example from the suicide literature is the test of the US Air Force Suicide
Prevention Program, which was shown to reduce the rate of suicide death by 33 percent within
this population (205). Many services currently provided to the public for the purposes of suicide
prevention (e.g., suicide hotlines, inpatient hospitalization) have not been adequately tested.
Epidemiologic quasi-experimental studies could begin to address services provided in such
settings.

True experiments: Some of the most effective suicide prevention programs to date are simple,
efficient, and cost-effective but have not been widely tested or disseminated. For instance, one
intervention involved simply sending supportive letters four times per year to randomly
selected patients following hospital discharge; this significantly decreased the rate of suicide
death among such patients (206). Moving forward, many such conceptual and methodological
changes are needed in order to decrease the significant levels of death and disability caused by
these dangerous behaviors.

Acknowledgements

This work was supported by a grant (ROIMH077883) from the National Institute of Mental Health.

Abbreviations

CDC
Centers for Disease Control and Prevention

IQR
interquartile range

SSRIs
selective serotonin reuptake inhibitors

WHO
World Health Organization

WISQARS
Web-based Injury Statistics Query and Reporting System

References

1. World Health Organization. Prevention of suicide: guidelines for the formulation and implementation
of national strategies. Geneva, Switzerland: World Health Organization; 1996.

2. US Public Health Service. The Surgeon General's call to action to prevent suicide. Washington, DC:
US Public Health Service; 1999.

3. US Department of Health and Human Services. With understanding and improving health and
objectives for improving health. 2nd. 2. Washington, DC: US Department of Health and Human
Services; 2000. Healthy People 2010.

4. Goldsmith, SK.; Pellmar, TC.; Kleinman, AM., et al., editors. Reducing suicide: a national imperative.
Washington, DC: National Academies Press; 2002.

5. Mathers, CD.; Bernard, C.; Iburg, KM., et al. Global Programme on Evidence for Health Policy
discussion paper no 54. Geneva, Switzerland: World Health Organization; 2003. Global burden of
disease in 2002: data sources, methods and results.

6. Murray, CL.; Lopez, AD., editors. The global burden of disease: a comprehensive assessment of
mortality and disability from diseases, injuries, and risk factors in 1990 and projected to 2020.
Cambridge, MA: Harvard University Press; 1996.

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

Page 13

7. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS
Med 2006;3:e442. [PubMed: 17132052]Electronic article

8. World Health Organization. Suicide prevention (SUPRE). Geneva, Switzerland: World Health
Organization; 2007. http://www.who.int/mental health/prevention/suicide/suicideprevent/en/

9. Monk M. Epidemiology of suicide. Epidemiol Rev 1987;9:51-69. [PubMed: 2445596]

10. Moscicki, EK. Epidemiology of suicide. In: Jacobs, DG., editor. The Harvard Medical School guide
to suicide assessment and intervention. San Francisco, CA: Jossey-Bass, Inc; 1999. p. 40-51.

11. Borges G, Anthony JC, Garrison CZ. Methodological issues relevant to epidemiologic investigations
of suicidal behaviors of adolescents. Epidemiol Rev 1995;17:228-39. [PubMed: 8521942]

12. Cantor, CH. Suicide in the Western world. In: Hawton, K.; van Heeringen, K., editors. International
handbook of suicide and attempted suicide. 1st. Chichester, United Kingdom: John Wiley & Sons;
2000. p. 9-28.

13. Cantor CH, Leenaars AA, Lester D, et al. Suicide trends in eight predominantly English-speaking
countries 1960-1989. Soc Psychiatry Psychiatr Epidemiol 1996;31:364—73. [PubMed: 8952377]

14. Cheng, AT.; Lee, C. Suicide in Asia and the Far East. In: Hawton, K.; van Heeringen, K., editors.
International handbook of suicide and attempted suicide. 1st. Chichester, United Kingdom: John
Wiley & Sons; 2000. p. 29-48.

15. Levi F, La Vecchia C, Lucchini F, et al. Trends in mortality from suicide, 1965-99. Acta Psychiatr
Scand 2003;108:341-9. [PubMed: 14531754]

16. Spirito A, Esposito-Smythers C. Attempted and completed suicide in adolescence. Annu Rev Clin
Psychol 2006;2:237-66. [PubMed: 17716070]

17. Weissman MM. The epidemiology of suicide attempts, 1960 to 1971. Arch Gen Psychiatry
1974;30:737-46. [PubMed: 4832180]

18. Wexler L, Weissman MM, Kasl SV. Suicide attempts 1970-75: updating a United States study and
comparisons with international trends. Br J Psychiatry 1978;132:180-5. [PubMed: 623953]

19. Kerkhof, AJFM. Attempted suicide: patterns and trends. In: Hawton, K.; van Heeringen, K., editors.
International handbook of suicide and attempted suicide. 1st. Chichester, United Kingdom: John
Wiley & Sons; 2000. p. 49-64.

20. Kessler RC, McRae JA Jr. Trends in the relationship between sex and attempted suicide. J Health
Soc Behav 1983;24:98-110. [PubMed: 6350423]

21. Bridge JA, Goldstein TR, Brent DA. Adolescent suicide and suicidal behavior. J Child Psychol
Psychiatry 2006;47:372-94. [PubMed: 16492264]

22. Kessler RC, Berglund P, Borges G, et al. Trends in suicide ideation, plans, gestures, and attempts in
the United States, 1990-1992 to 2001-2003. JAMA 2005;293:2487-95. [PubMed: 15914749]

23. Kessler RC, Demler O, Frank RG, et al. Prevalence and treatment of mental disorders, 1990 to 2003.
N Engl J Med 2005;352:2515-23. [PubMed: 15958807]

24. Horan JM, Mallonee S. Injury surveillance. Epidemiol Rev 2003;25:24-42. [PubMed: 12923988]

25.Nock MK, Borges G, Bromet EJ, et al. Cross-national prevalence and risk factors for suicidal ideation,
plans, and attempts in the WHO World Mental Health Surveys. Br J Psychiatry 2008;192:98-105.
[PubMed: 18245022]

26. Weissman MM, Bland RC, Canino GJ, et al. Prevalence of suicide ideation and suicide attempts in
nine countries. Psychol Med 1999;29:9-17. [PubMed: 10077289]

27. Bertolote JM, Fleischmann A, De Leo D, et al. Suicide attempts, plans, and ideation in culturally
diverse sites: the WHO SUPRE-MISS community survey. Psychol Med 2005;35:1457—-65. [PubMed:
16164769]

28. Platt S, Bille-Brahe U, Kerkhof A, et al. Parasuicide in Europe: the WHO/EURO Multicentre Study
on Parasuicide. I. Introduction and preliminary analysis for 1989. Acta Psychiatr Scand 1992;85:97—
104. [PubMed: 1543046]

29. O'Carroll PW, Berman AL, Maris RW, et al. Beyond the Tower of Babel: a nomenclature for
suicidology. Suicide Life Threat Behav 1996;26:237-52. [PubMed: 8897663]

30. Silverman MM, Berman AL, Sanddal ND, et al. Rebuilding the Tower of Babel: a revised
nomenclature for the study of suicide and suicidal behaviors. Part 1: background, rationale, and
methodology. Suicide Life Threat Behav 2007;37:248—63. [PubMed: 17579538]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49

50

51

52

Page 14

Silverman MM, Berman AL, Sanddal ND, et al. Rebuilding the Tower of Babel: a revised
nomenclature for the study of suicide and suicidal behaviors. Part 2: suicide-related ideations,
communications, and behaviors. Suicide Life Threat Behav 2007;37:264—77. [PubMed: 17579539]

Posner K, Oquendo MA, Gould M, et al. Columbia Classification Algorithm of Suicide Assessment
(C-CASA): classification of suicidal events in the FDA's pediatric suicidal risk analysis of
antidepressants. Am J Psychiatry 2007;164:1035-43. [PubMed: 17606655]

Nock MK, Prinstein MJ. Clinical features and behavioral functions of adolescent self-mutilation. J
Abnorm Psychol 2005;114:140-6. [PubMed: 15709820]

Nock MK, Kessler RC. Prevalence of and risk factors for suicide attempts versus suicide gestures:
analysis of the National Comorbidity Survey. J Abnorm Psychol 2006;115:616-23. [PubMed:
16866602]

Nock MK, Joiner TE Jr, Gordon KH, et al. Non-suicidal self-injury among adolescents: diagnostic
correlates and relation to suicide attempts. Psychiatry Res 2006;144:65-72. [PubMed: 16887199]

National Center for Injury Prevention and Control, Centers for Disease Control and Prevention.
WISQARS fatal injuries: mortality reports. Atlanta, GA: Centers for Disease Control and Prevention;
2008. http://webapp.cdc.gov/sasweb/ncipc/mortrate.html

National Center for Injury Prevention and Control, Centers for Disease Control and Prevention.
WISQARS nonfatal injuries: nonfatal injury reports. Atlanta, GA: Centers for Disease Control and
Prevention; 2008. http://webapp.cdc.gov/sasweb/ncipc/nfirates.html

Kumar V. Burnt wives—a study of suicides. Burns 2003;29:31-5. [PubMed: 12543042]

Lee, S.; Kleinman, A. Suicide as resistance in Chinese society. In: Perry, EJ.; Selden, M., editors.
Chinese society: change, conflict and resistance. 2nd. London, United Kingdom: Routledge; 2003.
p. 289-311.

Bertolote JM, Fleischmann A. A global perspective in the epidemiology of suicide. Suicidology
2002;7:6-8.

Jenkins R. Addressing suicide as a public health problem. Lancet 2002;359:813—14. [PubMed:
11897274]

Pescosolido BA, Mendelsohn R. Social causation or social construction of suicide? An investigation
into the social organization of official rates. Am Sociol Rev 1986;51:80-101.

Scocco P, De Leo D. One-year prevalence of death thoughts, suicide ideation and behaviours in an

elderly population. Int J Geriatr Psychiatry 2002;17:842—6. [PubMed: 12221658]

Goldney RD, Smith S, Winefield AH, et al. Suicidal ideation: its enduring nature and associated

morbidity. Acta Psychiatr Scand 1991;83:115-20. [PubMed: 2017908]

Centers for Disease Control and Prevention. National Youth Risk Behavior Survey: 1991-2005:

trends in the prevalence of suicide ideation and attempts. Atlanta, GA: Centers for Disease Control

and Prevention; 2007.

http://www.cdc.gov/Healthy Y outh/yrbs/pdf/trends/2005_YRBS_Suicide Attempts.pdf

Conwell Y, Duberstein PR. Suicide in elders. Ann N Y Acad Sci 2001;932:132-47. [PubMed:

11411182]

Kessler RC, Borges G, Walters EE. Prevalence of and risk factors for lifetime suicide attempts in the

National Comorbidity Survey. Arch Gen Psychiatry 1999;56:617-26. [PubMed: 10401507]

Tishler CL, Reiss NS, Rhodes AR. Suicidal behavior in children younger than twelve: a diagnostic

challenge for emergency department personnel. Acad Emerg Med 2007;14:810-18. [PubMed:
17726127]

.Nock MK, Kazdin AE. Examination of affective, cognitive, and behavioral factors and suicide-related
outcomes in children and young adolescents. J Clin Child Adolesc Psychol 2002;31:48—-58. [PubMed:
11845650]

. Pfeffer CR. Diagnosis of childhood and adolescent suicidal behavior: unmet needs for suicide
prevention. Biol Psychiatry 2001;49:1055-61. [PubMed: 11430847]

. Cuddy-Casey M, Orvaschel H. Children's understanding of death in relation to child suicidality and
homicidality. Clin Psychol Rev 1997;17:33—45. [PubMed: 9125366]

. Pfeffer CR. Childhood suicidal behavior. A developmental perspective. Psychiatr Clin North Am

1997;20:551-62. [PubMed: 9323312]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Page 15

Bolger N, Downey G, Walker E, et al. The onset of suicidal ideation in childhood and adolescence.
J Youth Adolesc 1989;18:175-90.

Roy A. Family history of suicidal behavior and earlier onset of suicidal behavior. Psychiatry Res
2004;129:217-19. [PubMed: 15590049]

Goldstein RB, Black DW, Nasrallah A, et al. The prediction of suicide. Sensitivity, specificity, and
predictive value of a multivariate model applied to suicide among 1906 patients with affective
disorders. Arch Gen Psychiatry 1991;48:418-22. [PubMed: 2021294]

Joiner TE, Conwell Y, Fitzpatrick KK, et al. Four studies on how past and current suicidality relate
even when “everything but the kitchen sink” is covaried. J] Abnorm Psychol 2005;114:291-303.
[PubMed: 15869359]

Borges G, Angst J, Nock MK, et al. A risk index for 12-month suicide attempts in the National
Comorbidity Survey Replication (NCS-R). Psychol Med 2006;36:1747-57. [PubMed: 16938149]

Borges G, Angst J, Nock MK, et al. Risk factors for the incidence and persistence of suicide-related
outcomes: a 10-year follow-up study using the National Comorbidity Surveys. J Affect Disord
2008;105:25-33. [PubMed: 17507099]

Michel K, Ballinari P, Bille-Brahe U, et al. Methods used for parasuicide: results of the WHO/EURO
Multicentre Study on Parasuicide. Soc Psychiatry Psychiatr Epidemiol 2000;35:156—63. [PubMed:
10868080]

De Leo D, Padoani W, Scocco P, et al. Attempted and completed suicide in older subjects: results
from the WHO/EURO Multicentre Study of Suicidal Behaviour. Int J Geriatr Psychiatry
2001;16:300-10. [PubMed: 11288165]

Bertolote JM, Fleischmann A. Suicidal behavior prevention: WHO perspectives on research. Am J
Med Genet C Semin Med Genet 2005;133:8-12. [PubMed: 15645530]

Fleischmann A, Bertolote JM, De Leo D, et al. Characteristics of attempted suicides seen in
emergency-care settings of general hospitals in eight low- and middle-income countries. Psychol
Med 2005;35:1467-74. [PubMed: 16164770]

Statham DJ, Heath AC, Madden PA, et al. Suicidal behaviour: an epidemiological and genetic study.
Psychol Med 1998;28:839-55. [PubMed: 9723140]

Gibb S, Beautrais A. Epidemiology of attempted suicide in Canterbury Province, New Zealand (1993—
2002). N Z Med J 2004;117:U1141. [PubMed: 15570325]Electronic article

Beautrais AL. Suicide and serious suicide attempts in youth: a multiple-group comparison study. Am
J Psychiatry 2003;160:1093-9. [PubMed: 12777267]

Brent DA, Perper JA, Goldstein CE, et al. Risk factors for adolescent suicide. A comparison of
adolescent suicide victims with suicidal inpatients. Arch Gen Psychiatry 1988;45:581-8. [PubMed:
3377645]

Brent DA, Perper JA, Moritz G, et al. Psychiatric risk factors for adolescent suicide: a case-control
study. J Am Acad Child Adolesc Psychiatry 1993;32:521-9. [PubMed: 8496115]

Vijayakumar L, John S, Pirkis J, et al. Suicide in developing countries (2): risk factors. Crisis
2005;26:112—19. [PubMed: 16276753]

Beautrais AL. Gender issues in youth suicidal behaviour. Emerg Med (Fremantle) 2002;14:35-42.
[PubMed: 11993833]

Mann JJ, Waternaux C, Haas GL, et al. Toward a clinical model of suicidal behavior in psychiatric
patients. Am J Psychiatry 1999;156:181-9. [PubMed: 9989552]

Shaffer D, Gould MS, Fisher P, et al. Psychiatric diagnosis in child and adolescent suicide. Arch Gen
Psychiatry 1996;53:339-48. [PubMed: 8634012]

Vijayakumar L, Rajkumar S. Are risk factors for suicide universal? A case-control study in India.
Acta Psychiatr Scand 1999;99:407—11. [PubMed: 10408261]

Gould MS, King R, Greenwald S, et al. Psychopathology associated with suicidal ideation and
attempts among children and adolescents. ] Am Acad Child Adolesc Psychiatry 1998;37:915-23.
[PubMed: 9735611]

Petronis KR, Samuels JF, Moscicki EK, et al. An epidemiologic investigation of potential risk factors
for suicide attempts. Soc Psychiatry Psychiatr Epidemiol 1990;25:193-9. [PubMed: 2399476]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnuepy Jouiny vd-HIN yduosnuep Joyiny Vd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.
92.

93.

94.

95.

96.

97.

98.

Page 16

Cavanagh JT, Carson AJ, Sharpe M, et al. Psychological autopsy studies of suicide: a systematic
review. Psychol Med 2003;33:395—405. [PubMed: 12701661]

Phillips MR, Yang G, Zhang Y, et al. Risk factors for suicide in China: a national case-control
psychological autopsy study. Lancet 2002;360:1728-36. [PubMed: 12480425]

Vijayakumar L. Suicide and mental disorders in Asia. Int Rev Psychiatry 2005;17:109—-14. [PubMed:
16194780]

Linehan, MM.; Rizvi, SL.; Welch, SS., et al. Psychiatric aspects of suicidal behaviour: personality
disorders. In: Hawton, K.; van Heeringen, K., editors. International handbook of suicide and
attempted suicide. 1st. Chichester, United Kingdom: John Wiley & Sons; 2000. p. 147-78.

Yen S, Shea MT, Pagano M, et al. Axis I and axis II disorders as predictors of prospective suicide
attempts: findings from the Collaborative Longitudinal Personality Disorders Study. J Abnorm
Psychol 2003;112:375-81. [PubMed: 12943016]

Hawton K, Houston K, Haw C, et al. Comorbidity of axis I and axis II disorders in patients who
attempted suicide. Am J Psychiatry 2003;160:1494-500. [PubMed: 12900313]

Shafii M, Carrigan S, Whittinghill JR, et al. Psychological autopsy of completed suicide in children
and adolescents. Am J Psychiatry 1985;142:1061-4. [PubMed: 4025622]

Shafii M, Steltz-Lenarsky J, Derrick AM, et al. Comorbidity of mental disorders in the post-mortem
diagnosis of completed suicide in children and adolescents. J Affect Disord 1988;15:227-33.
[PubMed: 2975295]

Beck AT, Steer RA, Kovacs M, et al. Hopelessness and eventual suicide: a 10-year prospective study
of patients hospitalized with suicidal ideation. Am J Psychiatry 1985;142:559-63. [PubMed:
3985195]

Brown GK, Beck AT, Steer RA, et al. Risk factors for suicide in psychiatric outpatients: a 20-year
prospective study. J Consult Clin Psychol 2000;68:371-7. [PubMed: 10883553]

Brezo J, Paris J, Turecki G. Personality traits as correlates of suicidal ideation, suicide attempts, and
suicide completions: a systematic review. Acta Psychiatr Scand 2006;113:180-206. [PubMed:
16466403]

Fawcett J, Scheftner WA, Fogg L, et al. Time-related predictors of suicide in major affective disorder.
Am J Psychiatry 1990;147:1189-94. [PubMed: 2104515]

Fawecett J. Treating impulsivity and anxiety in the suicidal patient. Ann N'Y Acad Sci 2001;932:94—
102. [PubMed: 11411193]

Fawecett J, Busch KA, Jacobs D, et al. Suicide: a four-pathway clinical-biochemical model. Ann N'Y
Acad Sci 1997;836:288-301. [PubMed: 9616805]

Zouk H, Tousignant M, Seguin M, et al. Characterization of impulsivity in suicide completers: clinical,
behavioral and psychosocial dimensions. J Affect Disord 2006;92:195-204. [PubMed: 16545465]
Nock MK, Wedig MM, Holmberg EB, et al. Emotion reactivity scale: psychometric evaluation and
relation to self-injurious thoughts and behaviors. Behav Ther. in press

Baumeister RF. Suicide as escape from self. Psychol Rev 1990;97:90-113. [PubMed: 2408091]
Hawton K, Cole D, O'Grady J, et al. Motivational aspects of deliberate self-poisoning in adolescents.
Br J Psychiatry 1982;141:286-91. [PubMed: 7139213]

Williams, JIMG.; Pollock, LR. The psychology of suicidal behaviour. In: Hawton, K.; van Heeringen,
K., editors. The international handbook of suicide and attempted suicide. 1st. Chichester, United
Kingdom: John Wiley & Sons; 2000. p. 79-94.

Baldessarini RJ, Hennen J. Genetics of suicide: an overview. Harv Rev Psychiatry 2004;12:1-13.
[PubMed: 14965851]

Joiner TE Jr, Brown JS, Wingate LR. The psychology and neurobiology of suicidal behavior. Annu
Rev Psychol 2005;56:287-314. [PubMed: 15709937]

Roy A, Segal NL. Suicidal behavior in twins: a replication. J Affect Disord 2001;66:71-4. [PubMed:
11532534]

Roy A, Segal NL, Centerwall BS, et al. Suicide in twins. Arch Gen Psychiatry 1991;48:29-32.
[PubMed: 1984759]

Fu Q, Heath AC, Bucholz KK, et al. A twin study of genetic and environmental influences on
suicidality in men. Psychol Med 2002;32:11-24. [PubMed: 11883722]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

Page 17

99. Glowinski AL, Bucholz KK, Nelson EC, et al. Suicide attempts in an adolescent female twin sample.

101.

102.

103.

104.

105.

106.

107.

108.

J Am Acad Child Adolesc Psychiatry 2001;40:1300—7. [PubMed: 11699804]
100.

Kendler, KS.; Prescott, CA. Genes, environment, and psychopathology: understanding the causes
of psychiatric and substance use disorders. New York, NY: Guilford Press; 2007.

Mann JJ. Neurobiology of suicidal behaviour. Nat Rev Neurosci 2003;4:819-28. [PubMed:
14523381]

Kendler KS. “A gene for...”: the nature of gene action in psychiatric disorders. Am J Psychiatry
2005;162:1243-52. [PubMed: 15994704]

Kendler KS. Toward a philosophical structure for psychiatry. Am J Psychiatry 2005;162:433-40.
[PubMed: 15741457]

Baca-Garcia E, Vaquero C, Diaz-Sastre C, et al. A gender-specific association between the serotonin
transporter gene and suicide attempts. Neuropsychopharmacology 2002;26:692-5. [PubMed:
11927194]

Yen FC, Hong CJ, Hou SJ, et al. Association study of serotonin transporter gene VNTR
polymorphism and mood disorders, onset age and suicide attempts in a Chinese sample.
Neuropsychobiology 2003;48:5-9. [PubMed: 12886033]

Caspi A, Sugden K, Moffitt TE, et al. Influence of life stress on depression: moderation by a
polymorphism in the 5-HTT gene. Science 2003;301:386-9. [PubMed: 12869766]

Mann JJ, Malone KM, Nielsen DA, et al. Possible association of a polymorphism of the tryptophan
hydroxylase gene with suicidal behavior in depressed patients. Am J Psychiatry 1997;154:1451-3.
[PubMed: 9326831]

De Luca V, Hlousek D, Likhodi O, et al. The interaction between TPH2 promoter haplotypes and
clinical-demographic risk factors in suicide victims with major psychoses. Genes Brain Behav
2006;5:107-10. [PubMed: 16436194]

109. Courtet P, Baud P, Abbar M, et al. Association between violent suicidal behavior and the low activity

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

allele of the serotonin transporter gene. Mol Psychiatry 2001;6:338—41. [PubMed: 11326306]

Asberg M, Traskman L, Thoren P. 5-HIAA in the cerebrospinal fluid. A biochemical suicide
predictor? Arch Gen Psychiatry 1976;33:1193-7. [PubMed: 971028]

Roggenbach J, Muller-Oerlinghausen B, Franke L. Suicidality, impulsivity and aggression—is there
a link to SHIAA concentration in the cerebrospinal fluid? Psychiatry Res 2002;113:193-206.
[PubMed: 12467958]

Samuelsson M, Jokinen J, Nordstrom AL, et al. CSF 5-HIAA, suicide intent and hopelessness in
the prediction of early suicide in male high-risk suicide attempters. Acta Psychiatr Scand
2006;113:44—7. [PubMed: 16390368]

Mann JJ, Malone KM. Cerebrospinal fluid amines and higher-lethality suicide attempts in depressed
inpatients. Biol Psychiatry 1997;41:162—71. [PubMed: 9018386]

Pandey GN. Altered serotonin function in suicide: evidence from platelet and neuroendocrine
studies. Ann N'Y Acad Sci 1997;836:182-201. [PubMed: 9616799]

Mann JJ, McBride PA, Brown RP, et al. Relationship between central and peripheral serotonin
indexes in depressed and suicidal psychiatric inpatients. Arch Gen Psychiatry 1992;49:442—-6.
[PubMed: 1376106]

Oquendo MA, Placidi GP, Malone KM, et al. Positron emission tomography of regional brain
metabolic responses to a serotonergic challenge and lethality of suicide attempts in major
depression. Arch Gen Psychiatry 2003;60:14-22. [PubMed: 12511168]

Traskman-Bendz, L.; Mann, JJ. Biological aspects of suicidal behaviour. In: Hawton, K.; van
Heeringen, K., editors. The international handbook of suicide and attempted suicide. 1st. Chichester,
United Kingdom: John Wiley & Sons; 2000. p. 65-77.

Virkkunen M, Rawlings R, Tokola R, et al. CSF biochemistries, glucose metabolism, and diurnal
activity rthythms in alcoholic, violent offenders, fire setters, and healthy volunteers. Arch Gen
Psychiatry 1994;51:20-7. [PubMed: 7506515]

Yen S, Pagano ME, Shea MT, et al. Recent life events preceding suicide attempts in a personality
disorder sample: findings from the Collaborative Longitudinal Personality Disorders Study. J
Consult Clin Psychol 2005;73:99-105. [PubMed: 15709836]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

Page 18

120. Brent DA, Perper JA, Moritz G, et al. Stressful life events, psychopathology, and adolescent suicide:

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143

a case control study. Suicide Life Threat Behav 1993;23:179-87. [PubMed: 8§249030]

Center C, Davis M, Detre T, et al. Confronting depression and suicide in physicians: a consensus
statement. JAMA 2003;289:3161-6. [PubMed: 12813122]

Mahon MJ, Tobin JP, Cusack DA, et al. Suicide among regular-duty military personnel: a
retrospective case-control study of occupation-specific risk factors for workplace suicide. Am J
Psychiatry 2005;162:1688-96. [PubMed: 16135629]

Helmkamp JC. Occupation and suicide among males in the US Armed Forces. Ann Epidemiol
1996;6:83-8. [PubMed: 8680630]

Boxer PA, Burnett C, Swanson N. Suicide and occupation: areview of the literature. J Occup Environ
Med 1995;37:442-52. [PubMed: 7670900]

Marzuk PM, Nock MK, Leon AC, et al. Suicide among New York City police officers, 1977-1996.
Am J Psychiatry 2002;159:2069-71. [PubMed: 12450958]

Violanti JM, Vena JE, Marshall JR. Suicides, homicides, and accidental death: a comparative risk
assessment of police officers and municipal workers. Am J Ind Med 1996;30:99-104. [PubMed:
8837691]

Agerbo E, Gunnell D, Bonde JP, et al. Suicide and occupation: the impact of socio-economic,
demographic and psychiatric differences. Psychol Med 2007;37:1131-40. [PubMed: 17445281]
Riordan DV, Selvaraj S, Stark C, et al. Perinatal circumstances and risk of offspring suicide. Birth
cohort study. Br J Psychiatry 2006;189:502—7. [PubMed: 17139033]

Glassman LH, Weierich MR, Hooley JM, et al. Child maltreatment, non-suicidal self-injury, and
the mediating role of self-criticism. Behav Res Ther 2007;45:2483-90. [PubMed: 17531192]
Wedig MM, Nock MK. Parental expressed emotion and adolescent self-injury. J Am Acad Child
Adolesc Psychiatry 2007;46:1171-8. [PubMed: 17712240]

.Joiner TE Jr, Sachs-Ericsson NJ, Wingate LR, et al. Childhood physical and sexual abuse and lifetime
number of suicide attempts: a persistent and theoretically important relationship. Behav Res Ther
2007;45:539-47. [PubMed: 16765909]

Salk L, Lipsitt LP, Sturner WQ, et al. Relationship of maternal and perinatal conditions to eventual
adolescent suicide. Lancet 1985;1:624—7. [PubMed: 2857957]

Marzuk PM, Leon AC, Tardiff K, et al. The effect of access to lethal methods of injury on suicide
rates. Arch Gen Psychiatry 1992;49:451-8. [PubMed: 1599369]

Beautrais A, Fergusson D, Coggan C, et al. Effective strategies for suicide prevention in New
Zealand: a review of the evidence. N Z Med J 2007;120:U2459. [PubMed: 17384687]Electronic
article

Mann JJ, Apter A, Bertolote J, et al. Suicide prevention strategies: a systematic review. JAMA
2005;294:2064-74. [PubMed: 16249421]

Conwell Y, Duberstein PR, Caine ED. Risk factors for suicide in later life. Biol Psychiatry
2002;52:193-204. [PubMed: 12182926]

Stenager, EN.; Stenager, E. Physical illness and suicidal behaviour. In: Hawton, K.; van Heeringen,
K., editors. International handbook of suicide and attempted suicide. 1st. Chichester, United
Kingdom: John Wiley & Sons; 2000. p. 405-20.

de Graaf R, Sandfort TG, ten Have M. Suicidality and sexual orientation: differences between men
and women in a general population-based sample from the Netherlands. Arch Sex Behav
2006;35:253—62. [PubMed: 16799841]

Herrell R, Goldberg J, True WR, et al. Sexual orientation and suicidality: a co-twin control study in
adult men. Arch Gen Psychiatry 1999;56:867-74. [PubMed: 10530625]

Fergusson DM, Horwood LJ, Beautrais AL. Is sexual orientation related to mental health problems
and suicidality in young people? Arch Gen Psychiatry 1999;56:876—80. [PubMed: 10530626]

Gould MS, Wallenstein S, Kleinman M. Time-space clustering of teenage suicide. Am J Epidemiol
1990;131:71-8. [PubMed: 2293755]

Gould MS. Teenage suicide clusters. JAMA 1990;263:2051-2. [PubMed: 2319666]

.Joiner T. Contagion of suicidal symptoms as a function of assortative relating and shared relationship

stress in college roommates. J Adolesc 2003;26:495-504. [PubMed: 12887937]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

144.
145.

146.

147.

148.

149.

150.

151.

152.

153.

Page 19

Gould MS. Suicide and the media. Ann N Y Acad Sci 2001;932:200-21. [PubMed: 11411187]
Dixon PG, McDonald AN, Scheitlin KN, et al. Effects of temperature variation on suicide in five
U.S. counties, 1991-2001. Int J Biometeorol 2007;51:395-403. [PubMed: 17216527]

Nakaji S, Parodi S, Fontana V, et al. Seasonal changes in mortality rates from main causes of death
in Japan (1970-1999). Eur J Epidemiol 2004;19:905—13. [PubMed: 15575348]

Preti A, Miotto P, De Coppi M. Season and suicide: recent findings from Italy. Crisis 2000;21:59—
70. [PubMed: 11019481]

Petridou E, Papadopoulos FC, Frangakis CE, et al. A role of sunshine in the triggering of suicide.
Epidemiology 2002;13:106-9. [PubMed: 11805594]

Garroutte EM, Goldberg J, Beals J, et al. Spirituality and attempted suicide among American Indians.
Soc Sci Med 2003;56:1571-9. [PubMed: 12614706]

Dervic K, Oquendo MA, Grunebaum MF, et al. Religious affiliation and suicide attempt. Am J
Psychiatry 2004;161:2303—8. [PubMed: 15569904]

Clarke CS, Bannon FJ, Denihan A. Suicide and religiosity—Masaryk's theory revisited. Soc
Psychiatry Psychiatr Epidemiol 2003;38:502—6. [PubMed: 14504734]

Blum RW, Halcon L, Beuhring T, et al. Adolescent health in the Caribbean: risk and protective
factors. Am J Public Health 2003;93:456—60. [PubMed: 12604495]

Oquendo MA, Dragatsi D, Harkavy-Friedman J, et al. Protective factors against suicidal behavior
in Latinos. J Nerv Ment Dis 2005;193:438—43. [PubMed: 15985837]

154. Meadows LA, Kaslow NJ, Thompson MP, et al. Protective factors against suicide attempt risk among

155.

156.

157.

158.

159

160.

161.

162.

163.

164.

165.

166.

167

168

African American women experiencing intimate partner violence. Am J Community Psychol
2005;36:109-21. [PubMed: 16134048]

Resnick MD, Bearman PS, Blum RW, et al. Protecting adolescents from harm. Findings from the
National Longitudinal Study on Adolescent Health. JAMA 1997;278:823-32. [PubMed: 9293990]

ODonnell L, O'Donnell C, Wardlaw DM, et al. Risk and resiliency factors influencing suicidality
among urban African American and Latino youth. Am J Community Psychol 2004;33:37—49.
[PubMed: 15055753]

Anteghini M, Fonseca H, Ireland M, et al. Health risk behaviors and associated risk and protective
factors among Brazilian adolescents in Santos, Brazil. J Adolesc Health 2001;28:295-302.
[PubMed: 11287247]

Marion MS, Range LM. African American college women's suicide buffers. Suicide Life Threat
Behav 2003;33:33-43. [PubMed: 12710538]

. Borowsky IW, Ireland M, Resnick MD. Adolescent suicide attempts: risks and protectors. Pediatrics

2001;107:485-93. [PubMed: 11230587]

Marzuk PM, Tardiff K, Leon AC, et al. Lower risk of suicide during pregnancy. Am J Psychiatry
1997;154:122-3. [PubMed: 8988973]

Qin P, Mortensen PB. The impact of parental status on the risk of completed suicide. Arch Gen
Psychiatry 2003;60:797-802. [PubMed: 12912763]

Kreitman N. The coal gas story. United Kingdom suicide rates, 1960-71. Br J Prev Soc Med
1976;30:86-93. [PubMed: 953381]

Carrington PJ. Gender, gun control, suicide and homicide in Canada. Arch Suicide Res 1999;5:71—
5.

Bridges FS. Gun control law (Bill C-17), suicide, and homicide in Canada. Psychol Rep
2004;94:819-26. [PubMed: 15217033]

Oliver RG, Hetzel BS. Rise and fall of suicide rates in Australia: relation to sedative availability.
Med J Aust 1972;2:919-23. [PubMed: 4639963]

Lester D. The effect of the detoxification of domestic gas in Switzerland on the suicide rate. Acta
Psychiatr Scand 1990;82:383—4. [PubMed: 2281811]

.Rutz W, von Knorring L, Walinder J. Frequency of suicide on Gotland after systematic postgraduate
education of general practitioners. Acta Psychiatr Scand 1989;80:151-4. [PubMed: 2801163

. Rihmer Z, Belso N, Kalmar S. Antidepressants and suicide prevention in Hungary. Acta Psychiatr
Scand 2001;103:238-9. [PubMed: 11240584]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

Page 20

Takahashi K, Naito H, Morita M, et al. Suicide prevention for the elderly in Matsunoyama Town,
Higashikubiki County, Niigata Prefecture: psychiatric care for elderly depression in the community.
Seishin Shinkeigaku Zasshi 1998;100:469—-85. [PubMed: 9778997]In Japanese

Szanto K, Kalmar S, Hendin H, et al. A suicide prevention program in a region with a very high
suicide rate. Arch Gen Psychiatry 2007;64:914-20. [PubMed: 17679636]

Demyttenaere K, Bruffaerts R, Posada-Villa J, et al. Prevalence, severity, and unmet need for
treatment of mental disorders in the World Health Organization World Mental Health Surveys.
JAMA 2004;291:2581-90. [PubMed: 15173149]

Vijayakumar L. Suicide prevention: the urgent need in developing countries. World Psychiatry
2004;3:158-9. [PubMed: 16633485]

Vijayakumar L, Pirkis J, Whiteford H. Suicide in developing countries (3): prevention efforts. Crisis
2005;26:120—4. [PubMed: 16276754]

United Nations. Prevention of suicide guidelines for the formulation and implementation of national
strategies. New York, NY: United Nations; 1996.

Jenkins, R.; Singh, B. General population strategies of suicide prevention. In: Hawton, K.; van
Heeringen, K., editors. International handbook of suicide and attempted suicide. 1st. Chichester,
United Kingdom: John Wiley & Sons; 2000. p. 631-44.

Weed, JA. Suicide in the United States: 1958-1982. In: Taube, CA.; Barrett, SA., editors. Mental
health, United States, 1985. Rockville, MD: National Institute of Mental Health; 1985. DHHS
publication no. (ADM) 85-1378

Ajdacic-Gross V, Bopp M, Gostynski M, et al. Age-period-cohort analysis of Swiss suicide data,
1881-2000. Eur Arch Psychiatry Clin Neurosci 2006;256:207—14. [PubMed: 16283596]

Power TG, Stewart CD, Hughes SO, et al. Predicting patterns of adolescent alcohol use: a
longitudinal study. J Stud Alcohol 2005;66:74-81. [PubMed: 15830906]

Ridenour TA, Lanza ST, Donny EC, et al. Different lengths of times for progressions in adolescent
substance involvement. Addict Behav 2006;31:962—-83. [PubMed: 16677774]

Sartor CE, Lynskey MT, Bucholz KK, et al. Childhood sexual abuse and the course of alcohol
dependence development: findings from a female twin sample. Drug Alcohol Depend 2007;89:139—
44. [PubMed: 17227698]

Brown GK, Ten Have T, Henriques GR, et al. Cognitive therapy for the prevention of suicide
attempts: a randomized controlled trial. JAMA 2005;294:563-70. [PubMed: 16077050]

Linehan MM, Comtois KA, Murray AM, et al. Two-year randomized controlled trial and follow-
up of dialectical behavior therapy vs therapy by experts for suicidal behaviors and borderline
personality disorder. Arch Gen Psychiatry 2006;63:757—-66. [PubMed: 16818865]

Heisler M, Halasyamani L, Resnicow K, et al. “I am not alone”: the feasibility and acceptability of
interactive voice response-facilitated telephone peer support among older adults with heart failure.
Congest Heart Fail 2007;13:149-57. [PubMed: 17541307]

Kim H, Bracha Y, Tipnis A. Automated depression screening in disadvantaged pregnant women in
an urban obstetric clinic. Arch Womens Ment Health 2007;10:163—9. [PubMed: 17593320]

Academic ED SBIRT Research Collaborative. The impact of screening, brief intervention, and
referral for treatment on emergency department patients' alcohol use. Ann Emerg Med
2007;50:699-710. [PubMed: 17870206]

Tomic ST, Janata P. Ensemble: a web-based system for psychology survey and experiment
management. Behav Res Methods 2007;39:635-50. [PubMed: 17958178]

Smith B, Smith TC, Gray GC, et al. When epidemiology meets the Internet: Web-based surveys in
the Millennium Cohort Study. Am J Epidemiol 2007;166:1345-54. [PubMed: 17728269]
Rademacher JD, Lippke S. Dynamic online surveys and experiments with the free open-source
software dynQuest. Behav Res Methods 2007;39:415-26. [PubMed: 17958153]

Centers for Disease Control and Prevention. BRFSS annual survey data. Atlanta, GA: Centers for
Disease Control and Prevention; 2007 [November 29, 2007].
http://www.cdc.gov/brfss/technical infodata/surveydata/2007.htm
Tourangeau R, Yan T. Sensitive questions in surveys. Psychol Bull 2007;133:859-83. [PubMed:
17723033]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnue Joyiny vd-HIN yduosnuely Joyiny Yd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211

Page 21

Turner CF, Ku L, Rogers SM, et al. Adolescent sexual behavior, drug use, and violence: increased
reporting with computer survey technology. Science 1998;280:867—73. [PubMed: 9572724]
Kessler RC, Ustiin TB. The World Mental Health (WMH) Survey Initiative Version of the World
Health Organization (WHO) Composite International Diagnostic Interview (CIDI). Int ] Methods
Psychiatr Res 2004;13:93—121. [PubMed: 15297906]

Safer DJ. Self-reported suicide attempts by adolescents. Ann Clin Psychiatry 1997;9:263-9.
[PubMed: 9511952]

Evans E, Hawton K, Rodham K, et al. The prevalence of suicidal phenomena in adolescents: a
systematic review of population-based studies. Suicide Life Threat Behav 2005;35:239-50.
[PubMed: 16156486]

Nock MK, Banaji MR. Prediction of suicide ideation and attempts among adolescents using a brief
performance-based test. J Consult Clin Psychol 2007;75:707—15. [PubMed: 17907852]

Nock MK, Banaji MR. Assessment of self-injurious thoughts using a behavioral test. Am J
Psychiatry 2007;164:820-3. [PubMed: 17475742]

Wang PS, Lane M, Olfson M, et al. Twelve-month use of mental health services in the United States:
results from the National Comorbidity Survey Replication. Arch Gen Psychiatry 2005;62:629-40.
[PubMed: 15939840]

Wang PS, Berglund P, Olfson M, et al. Failure and delay in initial treatment contact after first onset
of mental disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry
2005;62:603—13. [PubMed: 15939838]

Gibbons RD, Brown CH, Hur K, et al. Relationship between antidepressants and suicide attempts:
an analysis of the Veterans Health Administration data sets. Am J Psychiatry 2007;164:1044-9.
[PubMed: 17606656]

Gibbons RD, Hur K, Bhaumik DK, et al. The relationship between antidepressant medication use
and rate of suicide. Arch Gen Psychiatry 2005;62:165-72. [PubMed: 15699293]

Gibbons RD, Hur K, Bhaumik DK, et al. The relationship between antidepressant prescription rates
and rate of early adolescent suicide. Am J Psychiatry 2006;163:1898-904. [PubMed: 17074941]
Isacsson G. Suicide prevention—a medical breakthrough? Acta Psychiatr Scand 2000;102:113—-17.

[PubMed: 10937783]

Gibbons RD, Brown CH, Hur K, et al. Early evidence on the effects of regulators' suicidality
warnings on SSRI prescriptions and suicide in children and adolescents. Am J Psychiatry
2007;164:1356-63. [PubMed: 17728420]

Nemeroff CB, Kalali A, Keller MB, et al. Impact of publicity concerning pediatric suicidality data
on physician practice patterns in the United States. Arch Gen Psychiatry 2007;64:466—72. [PubMed:
17404123]

Knox KL, Litts DA, Talcott GW, et al. Risk of suicide and related adverse outcomes after exposure
to a suicide prevention programme in the US Air Force: cohort study. BMJ 2003;327:1376.
[PubMed: 14670880]

Motto JA, Bostrom AG. A randomized controlled trial of postcrisis suicide prevention. Psychiatr
Serv 2001;52:828-33. [PubMed: 11376235]

Dube SR, Anda RF, Felitti VJ, et al. Childhood abuse, household dysfunction, and the risk of
attempted suicide throughout the life span: findings from the Adverse Childhood Experiences Study.
JAMA 2001;286:3089-96. [PubMed: 11754674]

Kuo WH, Gallo JJ, Tien AY. Incidence of suicide ideation and attempts in adults: the 13-year follow-
up of a community sample in Baltimore, Maryland. Psychol Med 2001;31:1181-91. [PubMed:
11681544]

Ialongo N, McCreary BK, Pearson JL, et al. Suicidal behavior among urban, African American
young adults. Suicide Life Threat Behav 2002;32:256—71. [PubMed: 12374472]

Joe S, Baser RE, Breeden G, et al. Prevalence of and risk factors for lifetime suicide attempts among
blacks in the United States. JAMA 2006;296:2112-23. [PubMed: 17077376]

. Fortuna LR, Perez DJ, Canino G, et al. Prevalence and correlates of lifetime suicidal ideation and

suicide attempts among Latino subgroups in the United States. J Clin Psychiatry 2007;68:572-81.
[PubMed: 17474813]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnuepy Jouiny vd-HIN yduosnuep Joyiny Vd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

Page 22

212. Brenner ND, Hassan SS, Barrios LC. Suicidal ideation among college students in the United States.
J Consult Clin Psychol 1999;67:1004-8. [PubMed: 10596523]

213. Alaimo K, Olson CM, Frongillo EA. Family food insufficiency, but not low family income, is
positively associated with dysthymia and suicide symptoms in adolescents. J Nutr 2002;132:719—
25. [PubMed: 11925467]

214. Eisenberg ME, Neumark-Sztainer D, Story M. Associations of weight-based teasing and emotional
well-being among adolescents. Arch Pediatr Adolesc Med 2003;157:733—8. [PubMed: 12912777]

215. Waldrop AE, Hanson RF, Resnick HS, et al. Risk factors for suicidal behavior among a national
sample of adolescents: implications for prevention. J Trauma Stress 2007;20:869—79. [PubMed:
17955525]

216. King RA, Schwab-Stone M, Flisher AJ, et al. Psychosocial and risk behavior correlates of youth
suicide attempts and suicidal ideation. ] Am Acad Child Adolesc Psychiatry 2001;40:837—46.
[PubMed: 11437023]

217. Kebede D, Alem A. Suicide attempts and ideation among adults in Addis Ababa, Ethiopia. Acta
Psychiatr Scand Suppl 1999;397:35-9. [PubMed: 10470353]

218. Akyuz G, Sar V, Kugu N, et al. Reported childhood trauma, attempted suicide and self-mutilative
behavior among women in the general population. Eur Psychiatry 2005;20:268—73. [PubMed:
15935427]

219. Kjoller M, Helweg-Larsen M. Suicidal ideation and suicide attempts among adult Danes. Scand J
Public Health 2000;28:54—61. [PubMed: 10817315]

220. Ramberg IL, Wasserman D. Prevalence of reported suicidal behaviour in the general population and
mental health-care staff. Psychol Med 2000;30:1189-96. [PubMed: 12027053]

221. Renberg ES. Self-reported life-weariness, death-wishes, suicidal ideation, suicidal plans and suicide
attempts in general population surveys in the north of Sweden 1986 and 1996. Soc Psychiatry
Psychiatr Epidemiol 2001;36:429-36. [PubMed: 11766974]

222. Rancans E, Lapins J, Salander Renberg E, et al. Self-reported suicidal and help seeking behaviours
in the general population in Latvia. Soc Psychiatry Psychiatr Epidemiol 2003;38:18-26. [PubMed:
12563555]

223. Crawford MJ, Nur U, McKenzie K, et al. Suicidal ideation and suicide attempts among ethnic
minority groups in England: results of a national household survey. Psychol Med 2005;35:1369—
77. [PubMed: 16168159]

224.De Leo D, Cerin E, Spathonis K, et al. Lifetime risk of suicide ideation and attempts in an Australian
community: prevalence, suicidal process, and help-seeking behaviour. J Affect Disord
2005;86:215-24. [PubMed: 15935241]

225. Mohammadi MR, Ghanizadeh A, Rahgozart M, et al. Suicidal attempt and psychiatric disorders in
Iran. Suicide Life Threat Behav 2005;35:309-16. [PubMed: 16156491]

226. Agoub M, Moussaoui D, Kadri N. Assessment of suicidality in a Moroccan metropolitan area. J
Affect Disord 2006;90:223—6. [PubMed: 16352345]

227. Beautrais AL, Wells JE, McGee MA, et al. Suicidal behaviour in Te Rau Hinengaro: The New
Zealand Mental Health Survey. Aust N Z J Psychiatry 2006;40:896-904. [PubMed: 16959016]

228.LiuKY, Chen EY, Chan CL, et al. Socio-economic and psychological correlates of suicidality among
Hong Kong working-age adults: results from a population-based survey. Psychol Med
2006;36:1759-67. [PubMed: 17129396]

229. Ovuga E, Boardman J, Wasserman D. Undergraduate student mental health at Makerere University,
Uganda. World Psychiatry 2006;5:51-2. [PubMed: 16757997]

230. Tran Thi Thanh H, Tran TN, Jiang GX, et al. Life time suicidal thoughts in an urban community in
Hanoi, Vietnam. BMC Public Health 2006;6:76. [PubMed: 16563173 ]Electronic article

231. Bernal M, Haro JM, Bernert S, et al. Risk factors for suicidality in Europe: results from the ESEMED
study. J Affect Disord 2007;101:27-34. [PubMed: 17074395]

232. Bromet EJ, Havenaar JM, Tintle N, et al. Suicide ideation, plans and attempts in Ukraine: findings
from the Ukraine World Mental Health Survey. Psychol Med 2007;37:807—19. [PubMed:

17288636]

233. Gureje O, Kola L, Uwakwe R, et al. The profile and risks of suicidal behaviours in the Nigerian
Survey of Mental Health and Well-Being. Psychol Med 2007;37:821-30. [PubMed: 17349104]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnuepy Jouiny vd-HIN yduosnuep Joyiny Vd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

Page 23

234. Lee S, Fung SC, Tsang A, et al. Lifetime prevalence of suicide ideation, plan, and attempt in
metropolitan China. Acta Psychiatr Scand 2007;116:429-37. [PubMed: 17997722]

235. Nojomi M, Malakouti SK, Bolhari J, et al. A predictor model for suicide attempt: evidence from a
population-based study. Arch Iran Med 2007;10:452—8. [PubMed: 17903049]

236. Borges G, Nock MK, Medina-Mora ME, et al. The epidemiology of suicide-related outcomes in
Mexico. Suicide Life Threat Behav 2008;37:627-40. [PubMed: 18275369]

237. Hintikka J, Viinamaki H, Tanskanen A, et al. Suicidal ideation and parasuicide in the Finnish general
population. Acta Psychiatr Scand 1998;98:23—7. [PubMed: 9696510]

238. Gunnell D, Harbord R, Singleton N, et al. Factors influencing the development and amelioration of
suicidal thoughts in the general population. Cohort study. Br J Psychiatry 2004;185:385-93.
[PubMed: 15516546]

239. Fairweather AK, Anstey KJ, Rodgers B, et al. Age and gender differences among Australian suicide
ideators: prevalence and correlates. J Nerv Ment Dis 2007;195:130—6. [PubMed: 17299300]

240. Olsson GI, von Knorring AL. Adolescent depression: prevalence in Swedish high-school students.
Acta Psychiatr Scand 1999;99:324-31. [PubMed: 10353447]

241. Elklit A. Victimization and PTSD in a Danish national youth probability sample. ] Am Acad Child
Adolesc Psychiatry 2002;41:174-81. [PubMed: 11837407]

242. Gmitrowicz A, Szymczak W, Kropiwnicki P, et al. Gender influence in suicidal behaviour of Polish
adolescents. Eur Child Adolesc Psychiatry 2003;12:205-13. [PubMed: 14667107]

243. Toros F, Bilgin NG, Sasmaz T, et al. Suicide attempts and risk factors among children and
adolescents. Yonsei Med J 2004;45:367—74. [PubMed: 15227721]

244. Zemaitiene N, Zaborskis A. Suicidal tendencies and attitude towards freedom to choose suicide
among Lithuanian schoolchildren: results from three cross-sectional studies in 1994, 1998, and
2002. BMC Public Health 2005;5:83. [PubMed: 16092973 ]Electronic article

245. Young R, Sweeting H, West P. Prevalence of deliberate self harm and attempted suicide within
contemporary Goth youth subculture: longitudinal cohort study. BMJ 2006;332:1058-61.
[PubMed: 16613936]

246. Sidhartha T, Jena S. Suicidal behaviors in adolescents. Indian J Pediatr 2006;73:783—8. [PubMed:
17006035]

247. Dervic K, Akkaya-Kalayci T, Kapusta ND, et al. Suicidal ideation among Viennese high school
students. Wien Klin Wochenschr 2007;119:174-80. [PubMed: 17427021]

248. Silviken A, Kvernmo S. Suicide attempts among indigenous Sami adolescents and majority peers
in Arctic Norway: prevalence and associated risk factors. J Adolesc 2007;30:613-26. [PubMed:
16876860]

249. Rey Gex C, Narring F, Ferron C, et al. Suicide attempts among adolescents in Switzerland:
prevalence, associated factors and comorbidity. Acta Psychiatr Scand 1998;98:28-33. [PubMed:
9696511]

250. Tousignant M, Habimana E, Biron C, et al. The Quebec Adolescent Refugee Project:
psychopathology and family variables in a sample from 35 nations. J] Am Acad Child Adolesc
Psychiatry 1999;38:1426-32. [PubMed: 10560230]

251. Miauton L, Narring F, Michaud PA. Chronic illness, life style and emotional health in adolescence:
results of a cross-sectional survey on the health of 15-20-year-olds in Switzerland. Eur J Pediatr
2003;162:682-9. [PubMed: 12915981]

252.Yip PS, LiuKY, Lam TH, et al. Suicidality among high school students in Hong Kong, SAR. Suicide
Life Threat Behav 2004;34:284-97. [PubMed: 15385183]

253. Rodriguez AH, Caldera T, Kullgren G, et al. Suicidal expressions among young people in Nicaragua:
a community-based study. Soc Psychiatry Psychiatr Epidemiol 2006;41:692—7. [PubMed:
16752049]

254. Rudatsikira E, Muula AS, Siziya S. Prevalence and associated factors of suicidal ideation among
school-going adolescents in Guyana: results from a cross sectional study. Clin Pract Epidemol Ment
Health 2007;3:13. [PubMed: 17716374]Electronic article

255. Kaltiala-Heino R, Rimpela M, Marttunen M, et al. Bullying, depression, and suicidal ideation in
Finnish adolescents: school survey. BMJ 1999;319:348-51. [PubMed: 10435954]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnuepy Jouiny vd-HIN yduosnuep Joyiny Vd-HIN

yduosnuep Joyiny vd-HIN

Nock et al. Page 24

256. Khokher S, Khan MM. Suicidal ideation in Pakistani college students. Crisis 2005;26:125-7.
[PubMed: 16276755]

257.Liu X, TeinJY, Zhao Z, et al. Suicidality and correlates among rural adolescents of China. J Adolesc
Health 2005;37:443-51. [PubMed: 16310121]

258. Ponizovsky AM, Ritsner MS, Modai I. Suicidal ideation and suicide attempts among immigrant
adolescents from the former Soviet Union to Israel. ] Am Acad Child Adolesc Psychiatry
1999;38:1433-41. [PubMed: 10560231]

Epidemiol Rev. Author manuscript; available in PMC 2008 October 30.



yduosnuepy Jouiny vd-HIN yduosnuep Joyiny Vd-HIN

yduosnuep Joyiny vd-HIN

Nock et al.

Suicide deaths per 100,000

60 -

(&)
o
1

IS
o
1

w
o
1

N
o
i

10 1

4 4 4 S y e 4 4 4 4
IR SN S R R SE SN R

Age group (years)

FIGURE 1.

Page 25

—&— White, male
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Numbers of suicide deaths in the United States, by race/ethnicity, sex, and age group, 2005.
Data were obtained from the US Centers for Disease Control and Prevention's Web-based
Injury Statistics Query and Reporting System (WISQARS) (36). Data points based on fewer
than 20 deaths per cell may be unreliable. These include those for persons under age 10 years
for all groups, those for persons aged >80 years for Black males, those for persons aged 10—
14 years and >55 years for Black females, those for persons aged 10—14 years and >45 years
for Native American/Alaskan Native males, and all points except those for persons aged 10—

14 years for Native American/Alaskan Native females.
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FIGURE 2.

Numbers of suicide deaths in the United States, by sex, age group, and year, 1990-2005. Data
were obtained from the US Centers for Disease Control and Prevention's Web-based Injury

Statistics Query and Reporting System (WISQARS) (36).
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FIGURE 4.
Rates of nonfatal self-injury in the United States, by sex and age group, 2006. Data were
obtained from the US Centers for Disease Control and Prevention's Web-based Injury Statistics

Query and Reporting System (WISQARS) (37). Data points for persons under age 10 years
were based on relatively few cases and may be unreliable.
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FIGURE 5.

Rates of nonfatal self-injury in the United States, by age group, and year, 2001-2006. Data
were obtained from the US Centers for Disease Control and Prevention's Web-based Injury
Statistics Query and Reporting System (WISQARS) (37).
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